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EROSION  CONTROL  PRACTICES  DIVISION 

The  Effect  of  Previous  Cropping -Systems  on  Soil  and  Water  Losses 
F.  W.  Schaller,  Ames,  Io?ja<,-"The  effect  of  previous  cropping  systems  on 
soil  and  water  losses  as  measured  on  the  control  plots  at  Clarinda  during 
194-9  are  presented  in  Table  1«    The  soil  and  water  losses  occurred  almost 
exclusively  under  corn.    Soil  loss  from  corn  grown  in  a  C-O-M  rotation 
averaged' 13.7  tons  per  acre.    Soil  loss  from  corn  grown  continuously  for 
the  past  seven  years  (1943-49)  ^^as  2  -,3-l,/2  times  greater  than  from 
rotation  com.    Prior  to  seven  years  of  continuous  corn  these  plots  were 
in  alfalfa  or  Kentucky  bluegrass  for  eleven  years.    It  appears  from  the 
data  that  the  alfalfa  has  given  greater  residual  protection  from  erosion 
than  has  the  blue  grass.    There  was  no  soil  or  water  loss  measured  on  the 
meadow  plots.    The  only  loss  under  oats  occurred  on  a  plot  ifliiich  had  been 
desur faced  at  the  beginning  of  the  experiment. 

Table  1, — The  effect  of  previous  cropping  systems  on  soil  and  water  losses. 


Experiment  I,  Marshall  silt  loam, 

Clarinda,  Iowa, 

1949 

Previous  Cropping  System  ; 

Soil  Loss 

Runoff 

■ 

t/a 

 _  _  

From  Corn 

Corn  1931-42?  Rotation  C-O-M  1943-49 

10,95 

Rotation  C-O-M  1931-49 

13.71 

6.35  ■ 

Alfalfa  193 1-42 ?  Corn  1943-49 

31.09 

,  ,8.01 

Corn  (desurfaced)  1931-4^;  C-O-M  1943-49 

48.70 

8.75 

From  Oats 

Corn  1931-42 ?  C-O-M  1943-49 

None 

None 

RotatibnC-O-M  1931-49 

•  None 

None 

Desurfaced,  corn  1932-42;  C-O-M  1943-49 

0.23 

0.92 

From  Meadow 

Com  1931-42;  C-p-M  1943-49 

None 

1  None 

Rotation  C-O-M  1931-49 

None 

[  None 

Kunorr=  ir'eroent  or  total  precipitation 
Total  precipitation  -  32.58  inches. 


*    This  report  is  for  in-Service  use  only  and  should  not  be  used  for 
publication  without  permission  from  the  1/Vashington  Office,  Soil 
Conservation  Service  Research. 

-)Hf    All  research  work  of  the  Soil  Conservation  Service  is  in  cooperation 
with  the  various  State  Experiment  Stations. 
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Corn  Yield  in  Relation  to  Tillage  practices  -  "The  yields  of  corn 

obtained  under  different  tillage  practices  in  19A9  have  been  summarized 

and  are  presented  in  Tab]i3     2,     The  studies  this  year  were  conducted 

at  14.  different  locations  in  8  different  counties.    The  average  yield 

for  all  locations  shows  that  without  fertilizer,  plowing  and  loose  ground 

listing  produced  68  bushels  of  corn  per  acre.    With  hard  ground  listing 

the  average  yields  were  approximately  8  bushels  less  and  with  subsurface 

tilling  13  bushels  less.    IWiere  fertilizer  was  used  plowing  and  loose 

ground  listing  were  again  about  the  same  and  averaged  approximately  70 

bushels  per  acre.    Hard  ground  listing  responded  well  to  fertilizer  and 

gave  a  yield  of  72  bushels  per  acre.    Subsurface  tilling  again  gave  the 

lov/est  yield  and  produced  13  bushels  per  acre  less  than  plowing.  ^ 

Cover  crops  in  Iowa  -  Some  time  has  been  spent  during  the  past  month  in  * 
reviewing  and-  summarizing  cover  crop  data  obtained  at  this  station.     Cover  * 
crop  seedings  have  been  made  in  28  counties  on  approximately  25  different 
soil  types  during  the  period  194.4--49.    These  trials  have  been  in  addition 
to  the  more  detailed  experiments  made  during  the  last  16  years  at  the 
Soil  Conservation  Experimental  Farm  at  Cl;arinda  and  those  on  the  Agronomy 
and  Agricultural  jingineering  Farms  at  Ames.     A  report  has  been  prepared 
and  the  following  is  a  summary  of  that  report: 

Summary  and  Conclusions 
.  1.,   Rye-vetch  mixture  and  sweet  clover  offer  more  possibilities  as  cover 
crops  in  Ipvja  than  any  of  the  other  crops  tried. 

2,  Variations  in  soil  moisture  greatly  affected  cover  crop  stands  and 
the  amount  of  fall  groi/irbh  obtained.     Stand  failures  can  be  expected  in 
some  years  and  poor  stands  with  very  little  fall  grov^th  can  be  expected  ' 
frequ'ntly. 

3.  The  best  cover  crop  yield  was  obtained  in  1943  when  rye-vetch  pro- 
duced 2,10  tons  dry  matter  per  acre  in  the  tops  and  roots  (0.28  tons  in 
roots  and  1.82  tons  in  tops). 

4..    From  August  15  to  September  1  is  the  best  time  to  seed  cover  crop. 

However,  satisfactory  stands  can  usually  be  obtained  in  corn  when 

seeding  at  the  last  cultivation.  • 

5.  Cover  crops,  if  legumes  or  a  mixture  of  legumes  and  non«-legumes ,  in- 
crease the  nitrate  nitrogen  content  of  the  soil,  reduce  soil  and  water  > 
losses  and  improve  the  soil  tilth,  0^ 

6.  The  cover  crops  should  not  be  permitted  to  grov^r  too  late  in  the 
spring  as  the  heavy  growth  will  cause  a  loss  of  soil  moisture.  Further- 
more, if  a  non-legume  in  the  cover  crop  is  allowed  to  grow  too  late  in 
the  spring,  nitrogen  deficiency  symptons  may  appear  in  the  following 
corn  crop, 

7.  Corn  yields  have  only  been  slightly  inci'eased  in  lovia  trials  by 
cover  crops.     Howtver,  on  less  fertile  soils  than  used  in  this  study, 
good  cover  crops  plov;od  under  at  the  proper  growth  stage  will  probably 
give  greater  yield  increases. 


-  3  - 


5- 

CD 

cn 

CD 


O  Q 

o  c; 

M  d-  c+ 

a  tr 


w  txl 


W  Q 

"3  • 


tr 
o 

CO 


03 


c+ 

Ch 

O 

cn 
o 
t3 


CD 


a  w 

o  o 

CL  1-1 

o  ■ 

P  o 
o 

h- '  M 


O  5'' 


O 

(Tt- 


01 


-a  o 

O 


Q  O 
CO  H- 


3, 


a 
o 

OP 

4 


..CO.. 
-  CD 

■  3 


O 


oa 


••••  ^••••••(.e 


^  Si}         -f^  "-•'^  -f^  o  oa 

•     •••  •o«*.,,.,. 


9  03 

-I-  cr 

-)  cn 

(D 


-J  -.3  00  ON  VJ1  vD  O  O  -O  >^  vD 

•••  • 

\0       O       VJ1  O  Kj  CO  ^  -O  Vj,  /o  M 


t--''  o 

01  o 

ct-  W 

D  CD 

a 


o 

00 


•••••••«••••«, 

P-  ^  KjJ  CO.  K)       0\p^  !V)>uJvI).o^ 


-  ■?  --J  vO  ^  ^  VJ1  Ui  00  00  O  \D 
^■vD4>-vji  MOOOOV/i^^^VJnOOOOM 


M  ID 
c+  4 

CD  CL 


^  rJ  ON  <] -P::     cr4>- -P'      osvji  o  vo 

<3  ^-'■{^-■P-C^^vD^-||-'O^4^-^J)00vDO 

•  ••••'>,••••»••.. 

OO  v^J'^4^-000'^O^^J^^U^-ooo^<} 


03 
M  CO 

CD  H, 


00 


<!  <J  -O  AJ-.  O  4>  vn  <;  ON  -J  ONvTi 
4^-OMO<300MV>JvO|-'OOv04N- 


H-  O 

O 
c+  03 

CD  CD 


-  4  - 


The  Effect  of  Crotalaria  Used  in  Lsnd  Resting      0,  R.  Neal, 
New  Brunsv/ick,  IJew  Jersey,-"A  field  test  studying  the  effect  of  crotalaria 
as  a  land  resting  and  organic-raatter-producing- crop  v^as  conducted  on  a  farm 
near  Cape  May.     In  194,8  crotslaria  was  seeded  on  a  portion  of  a  field 
which  had  been  cultivated  to  lima  beans  the  previous  year.     The  remainder 
of  the  field  was  cropped  again  in  lima  beans.    The  crotalaria  made  a  rank 
dense  grov.^th.     This  was  disked  into  the  soil  during  early  fall.    A  winter 
cover  crop  of  rye  v/as  seeded  on  the  entire  field  after  the  lina  beans  were 
harvested. 

"The  field  vras  planted  to  lima  benas  this  year  and  identical  treatments 
were  given  to  both  the  rested  and  the  continuously  cultivated  strips. 
Yields  were  measured  "{ith  results  obtained  as  shovm  in  the  following 
table : 


Treatment  Yield  per  acre  of 

 baby  lima  beans-1949    Vo 1 ume  weights 


Crotalaria 

608 

lbs. 

1 

to 

4" 

1»53 

4 

to 

7" 

1.50 

Continuously  cultivated  area_ 

555 

lbs.  * 

1 

to 

4" 

1.65 

4 

to 

7" 

1.61 

"An  analysis  of  variance  shows  that  the  increase  in  yield  from  the  rested 
or  crotalaria  area  is  not  significant  at  a  5%  level.     The  drought  was  very 
severe  during  the  summer  and  lowered  yields  considerably. 

"It  is"  planned  to  continue  this  study  next  year  since  improvements  in  the 
physical  condition  of  the  soil  were  noted  following  the  crotalaria  treat- 
ment.    The  famer  first  noticed  the  difference  in  that  the  rested  land  plowed 
and  worked  up  aaaier  in  the  spring  than  the  continuously  cultivated  lando 
During  July  a  soil  sampling  tube  could  easily  be  pushed  to  a  depth  of  10  to 
12  inches  on  the  crotalaria  land  but  the  tube  would  stop  at  a  depth  of  4  to 
6  inches  on  the  continuously  cultivated  area. 

"Soil  samples  were 'taken ' for " laboratory  study  when  the  yield  tests  were  ^ 
■made.    An  aggregate  analysis  of  the  pipette  method  showed  no  difference 
in  the  percent  aggregation  but  the  wet  sieve  method  sbovired  a  difference  in 
th..  degree  of  aggregation  in  favpr_  of  the  crotalaria  treatment.     An  average  j>> 
of  the  results  obtained  from  an  analysis  of  four  samples  from  each  treat- 
m.ent  gave  a  degree  aggregation  of  46.4^  for  the  crotalaria  treatment  in 
comparison  to  37.8^  for  the  continuous  cultivation. 

"Volume  weight  determinations  made  on  natural  structure  cores  showed  that 
the  soil  of  the  continuously  cultivated  area  was  at  a  greater  density  than 
that  of  the  crotalaria  treatment  as  shown  in  the  above  table.  The 
difference,  in  volume,  weight  .between  these  areas  ie  inversely  related  to  the 
yields  as  would  be  expected  if  physical  conditions  were  limiting.  The 
volume  weight  measurements,  therefore,  indicate  that  the  yield  difference 
may  be  related  to  the  physical  condition  even  though  the  yields  were  not 
significantly  different.    Certainly  the  more  porous  soil  under  the  crotalaria 
treatment  would  absorb  water  more  raadily  and  be  less  susceptible  to  erosion." 
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Water.  Needs  -  E .  A ."  Eh'gdahl ,  New  Tor k ."-"'Now " tha t  th e  gr owing 
season  and  drouth  are  over,  as  far.  as  crops  are  concerned,  it  might  be 
well  to  record  actual  conditions ,  that  were- the.. caus e  for  worry  to  many  , 
New  York  State  farmers,    April  and  May  rains  exceeded  estimated  water 
needs,  soil  was.' moist,  temperature,  low  and.  crop  needs  light.  Plowing, 
fitting  and  seeding  conditions  were  excellent*.   No  worries, 

"Come  June,  water  needs  exceeded  rainfall  by  slightly  more  than  /+  inches. 
Out  of  the  8  days  that  it  rained,  4  days  produced  only  .14  inches. 
Temperatures  were  high.    The  crops  made  a  heavy  demand  on  soil  moisture 
and  the  land  became  dry.    We  begin  to  v;orry. 

"July  water  needs  exceeded  rainfall  by  2.3  inches.    ^'Hheat  and  oats  were 
harvested  during'  this  period.  Wo  weeks  earlier  than  in  194-8.  Clover 
and  grasses  in  the  seedings  shov;ed  need  for  moistiire,.    Corn  in  the 
tassel  stage,  wi'th  moisture  needs  at  a  maximiim,  indicated  definite  moisture 
deficiency.  .  Potatoes  and  pastures  were  in  the  same  predicament.,  Really 
worried.  '  _    .  • 

"ViThile  August  shows  an  excess  of  rain  over  that  needed,  actually  more  than 
half  of  this  rain  came  the  last  two  days  of  the  month.    Corn  in  the  filling 
stage,  potatoes  and  pastures  all 'showed  need  for  water.    Temperatures  were 
still  high  and  soil  dry,'    Still  worried. 

"Come  September,  the  late  rains  of  August  carried  over,  and,  plus  the 
September  rains   (16  days)^  moisture  conditions  improved  but  too  late  for 
appreciable  help  except  to  potatoes.    ''ATiile  October  shows  a  rainfall 
deficiency,  temperatures  were  tod  low  for  corn  growth,  the  only  crop  left 
to  harvest.  .  .    '  ' 

"In  general,  yields  were  lovj-  and  no  doubt  reflect  water  need.    On  the 
other  hand,  soil  fertility  can  reduce  water  needs  as  Lr.  Lamb  points 
out  in, our  November  report  "Irrigation  Not  a  Substitute  for  Good  Soil 
Conditions"  o 


Factors  Affecting  Crop  Growth  -  Arnot  -  1949 


Month 

Est. 

Rain- 

Mean. 

Days 

Days  &  /unt. 

j  Soil 

i  Crop 

Temperature 

Water 

fall 

Temp, 

.  of 

.10" 

or 

j  Condi- 

i  Needs 

..Needs  . 

Rain 

les'g"  ■  .'■ 

i  tion 

No. 

Amt. 

April 

1.26 

2.31 

44.0 

15 

10 

.64 

Moist 

•Light 

Low- 

May  ■ 

3.03 

3.80 

55.5 

16 

8 

.39 

Moist 

Light 

Moderate 

June 

5.00 

.94 

68.5 

8 

4 

.14 

Dry 

Medium 

High 

July 

5.67 

3.37 

-  72.5 

,14  .. 

.  -5. 

.21 

V.Dry 

Heavy 

Very  High 

Aug. 

4.73 

6.28 

69.0 

8 

2 

.09 

Dry 

Heavy 

High 

Sept. 

2.40 

4.27 

55.0 

16 

9 

.53 

Moist 

Medium 

Moderate 

Oct. 

2.09 

1.47 

54.0 

8 

 1 

2r 

..09 

Moist 

Medium 

Moderate 

6  ^ 


gome  Favorable  Weather  Factors  in  194-9  -  G.  R,  Free,  Marcellus, 
New  York,-" In  looking  back  over  the.  v'eather  records  for  1949  at 
Marcellus,  the  25  days  with  no  rain  from  May  ZL,  'to  June  19,  and  the  other 
dry  period  from  August  1-27  with  only  .58"  in  srrall  showers  tend  to  be 
outstanding  events.    HoT^ever,  totals  of  precipitation  for  each  of  the 
three  months  Jurje,  July,  August,  were  2,76,  3.41  and '3.44  inches 
respectively.    Temperatures  were  considerably  above  normal  as  the  follow- 
ing tabulation  shows, 

MONTHLY  MEAN  TEMPERATURE. OF 

1937-1949  Average ^  1949 


May      •  54.8  57.0 

June  ■■65.0  70.6 

July  70.1  73  oO 

AUf^ust  •                   69.0  71c2 


"Undoubtedly  these  higher  temperatures  meant  increased  transpiration  and 
evaporation,  but,  judging  from  very  satisfactory  yields  of  wheat,  corn 
and  alfalfa  hay,  they  also  meant  efficient  use  of  m.oisture  for  crop 
production.    The  temperatures  for  June,  July,  and  August  check  closely 
with  those  listed  by  Wallace  and  Bressman  in  their  book,  "Corn  and  Corn 
Growing"  as  being  ideal  for  corn  in  the  Gorn  Belt. 

"Another  factor  contributing  to  yields  of  shelled  corn  of  over  100 
bushels  per  acre  on  somie  plots  was  the  negligible  loss  of  moisture  by 
runoff  from  contoured  corn  even  on  steep  slopes.     The  rain  which  really 
broke  the  June  drouth  occurred  on  June^.     The  total  for  this  storm  was 
1,95  inches  and  1.17  inches  fell  in  30  m.inutes.    This  was  a  '5-year' 
frequency  storm,  and  it  caused  considerable  washing  on  'up  and  downhill' 
planted  plots, 

"All  of  these  data  indicate  that  when  favo'-^^able  'growing  conditions  prevail, 
it  is  well  to  have  good  soil  structure  and  depth  for  moisture  eibsorption 
and  storage,  and  to  follow  other  conservation  mxasures  so  that  runoff 
-losses,  are  .not  excessive.    Proper  and  adequate  fertilization  is  also 
essential. " 

Tomato  Irrigation  in  Wa^^ne  County  -  E,  A.  Carleton,  Geneva,  N,  Y.- 
"Data  from,  the  cooperative  irrigation  of  tomatoes  at  Yfalcott,  N.  Y«  W3re 
reported  'in  the  Septem.ber  report  for  blossom.-end  rot  and  for  time  of 
ripening.    Dr.  M.  T,  Vittum  reports  yields  of  tv-ro  varieties  in  terms  of  U.  3. 
No.  1  equivalent  and  the  increase  obtained  from  irrigation  as  follows. 

Treatment     '   '    Stokesdale,  Tons/acre      Red  Jacket,  Tons/acre 

Irrigated  13.39  17.61 

Not  irrigated     •  7.50  '  13.05 

Yield  increase  5»89  '      4. 56 


"Plots  were  irrigated  three  times  during  the  season  with  the  following 
amounts  applied  on  these  dates. 

Date  of  Watering  Amount  Applied 

Inche  s 

July  20  l.oO 
August  5  ■  '     ■  1.00 

iiUgust-  16-17    •  1,40 


Total  4.00       ..  - 

"A  comparison  of  the  total  raini'ail  as  measured  at  the  project  in  Walcott 
with  that  measured  at  Geneva  for  each  lO^day  period  from  June  to  October 
1949  is  given  below. 


Period  of  Measurement 

Walcott,  W.Y. 

Geneva,,  N.Y. 

Inches 

Inches 

June  1-10 

.00 

10-20 

.33 

.03 

20-30 

.30 

1.21 

July  1-10 

.53 

2cl2 

10-20 

.64 

.31 

20-31 

.75 

1.88 

August  1-10 

.  .00 

.00 

10-20 

.38 

.76 

20-31 

2.18  ■ 

1.88 

Sept,  1-10 

.94 

.33 

10-20 

1.70 

.84 

20-30  - 

1.18 

.43 

Hints  on  Farm  Pond  Construction  -  Howard  Yfilson,  Jr.,  New  York.- 
"In  August  the  Schuyler  County  Soil  Conservation  District  built  three  ponds 
at  the  Arnot,    These  ponds  are  about  l/3  of  an  acre  each.     The  most  of  the 
cost  was  paid  by  the  new  Conservation  Department  at  Cornell  and  the  ponds 
will  be  used  for  studies  in  farm  fish  pond  ro.anagement. 

"Howard  Meeks,  our  star  dozer  operritor,  was  handling  the  big  Caterpillar 
D-7  mth  the  12-foot  blade  with  his  usual  skilled  efficiency.     John  Lamb 
and  I  got  to  talking  about  a  lot  of  little  things  in  pond  building  that 
never  get  on  the  blue  prints  but  mount  up  in  the  cost  figures.  John 
asked  me  to  list  all  we  coiild  think  of  at  tho'  time. 

1.  At  the  top  of  the  list  we  place  a  skilled  operator.    And  it  pays  to 
keep  him  building  pond  after  pond  to  gain  in  experience. 

2.  Use  a  machine  adequate  for  the  job.    The  big  dozer,  D-7  or  TD-18  will 
usually  move  dirt  cheaper  than  the  smaller  HD-7  and  Cletrac  60. 

3»    Treat  -the  operator  like  a  friend.    Riding  one  of  those  iron  broncos 
gets  tiresome.    A  cup  of  coffee  and  piece  of  pie  in  the  mid-afternoon 
served  by  the  farmer's  wife  can  pay  good  dividends. 


-  8  - 


The  operator  should  have  a  good  idea  what  the  technician's  job  is, 
and  how  to  use  a  level  and  rod.    However,  he  should  not  be  used  as  a 
rodman,  except  in  emergencies.     The  farmer  Vv-ill  save  money  by  hopping  the 
rod  himselfo  .,  '  ....... 

5o    The  technician  should. train  the  operator  to  read  the  farm  pond  plan. 
Then  the  operator  can  have  a  better  picture  of  the  final  results  wanted 
and  do  the  job  easier  and  .quicker  with  less  waste  motion. 

6.  Have  a  way  of  draining  the  pond  during  construction.     A  big  machine 
wallowing  around  in  the  mud  means  extra  cost. 

7.  Have  the  site  ready  when  the  dozer  arrives.    Get  the  old  post  piles 
and  junk  out  of  the  v/ay. 

8.  riave  the  trickle  tube  complete  or  ready  to  go  in  right  at  the  start, 

9.  Use  the  farm  tractor  for  the  little  jobs,  pulling  a  fence  out  of  the 
Yiay,  or  tdwi-ng  the  welding  -outfit  across  soft  ground. 

10.  A  farmer  can  save  money  by  helping  clean  mud  out  of  the  cat  rollers 
when  it  needs  to  be  done, 

llo  Sometimes  a  farmer  can  save  trailer  truck  hire  by  tracking  over  a 
neighbor's  farm..     He  should- have  the  gates  open,  or  fences  dovm,  and 
planks  ready  to  cross  black-top  roads. 

12  6  On  a  hillside  site  where  a  dam.  or  three  sides  is  necessary,  a  semi- 
circular or  horse  shoe  shape  dike  will  save  on  dirt  pushing  distance. 
Also  the  cost  of  fill  saved  will  more  than  make  up  for  the  loss  in 
capacity, 

13.  The  dam  and  spillv.'ay  are  more  apt  to  get  seeded  if  the  lime, 
fertilizer  seed,  mulch  or  manure  are  on  hand  I'vhen  construction  starts," 

Costs  and  Miscellaneous  Data  on  Terrace  Construction  in 
Wisconsin  -  H.  0,  Anderson,  LaCrosse,  Wisconsin. -"Terraces  can  be  built 
in  Wisc'onsin  without  much  financial  strain  or  need  for  special  credit 
facilities.     Data  obtained  by  farm  planners  in  various  Soil  Conservation 
Districts  indicate  that  terraces  are  being  built  at  very  nominal  costs. 
In  the  past,  -construction  in  some  districts  has  been  done,  largely,  with 
county  owned  equipment.  ■  In  other  districts,  ordinary  farm  tractors  and 
plovfs  have  b<- en  used  almost  exclusively.     In  most  areas,  very  little 
terrace  construction  has  been  carried  on  'VYith  privately  ovmed  equipment 
on  a  custom  basis,  ■ 

"The  average  cost  pei'  100  feet  of  terrace  built  by  20  farmers  using  county 
owned  equipment  was  about  3pl,40  or  about  $5 '00  per  acre  of  land 
benefitted.     This  includes  only  cash  costs  to  the  farmers.     In  addition, 
he  usually  puts  in  soxViQ  time  in  getting  the  terraced  areas  ready  for 
seeding.  .  , 

"Rental  per  hour  for  the  countj^  equipment,  including  one  operator, 
averages  about  |^5«00  per  hour.     According  to  r.iachinery  experts,  this 
machinery  rental  fee  covers  all  costs  including  depreciation.     From  tv\ro  and 
a  half  to  three  hoiors  are  required  in  the  construction  of  1000  feet  of 
terrace  vdth  this  type  of  equipment. 
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"Data  were  obtained  on  7  terraces  built  with  a  whirlwind  plow.    The  cost 
of  these  averaged  111. 00  per  acre  or  $2.70  per  100  feet  of  terrace.  About 
7  hours  of  work' was  "used  per  1000' feet  'of  terrace  and  the  average  rental 
charge  per  hour  was  about  five 'dollars'.  '  ■ '  ■' 

"The  cash  costs  "of  building  terrace-s  with  a"  farm  tractor  a'hd  plow  averaged 
about  14.00  per  acre  benefitted  or  about  $1.  30  per  100  feet  of  terrace.- 
On  the  average.,  15  hours  of  tractor  work  was  used  per  1000  feet  of 
terrace.    Time ■  requirements  and  costs  on  one  farm  on  Spencer  soils  were 
much  less  than  the  above  figure  -  probably  much  less  than  can  be  expected 
normally.  ,  , 

"The  cost  of  constructing  diversion  terraces  was  about  twice  as  high  in 
four  cases  on  v^ich  data  were  obtained  as  the  average  for  the  construction 
of  regular  terraces,    l/lTiile  the  data  on  the  area  benefitted  by  these 
diversions  were  incomplete,  it  was  evident  that  the  area  served  by  was 
greater  than,  for  ordinary  terraces  and  for  that  reason  the  cost  per  acre 
may  not  be  much  greater,,  if  any,  than  for  other  terraces. 

"The  variations  in  terrace"' construction  costs  frcm  farm  to  farm  are  large, 
relatively,  due  to  a  num.ber  of  factors.    Among  these  are  differences  in: 

1.  Soil  and  slope  condition, 

2,  Amount  of  straightening  and  leveling  undertaken. 
3«  ^  Equipment  and  in  experience  of  perators.  Usually, 

much  less  time  is  required  in  the  construction  of  the  second 
;terrace  than  for  the  first-.  -• 
4*    Condition  of  soil  as  far  asmoisture,  tilth  and  crop  residues 
are  concerned, 

5,  ■  Length  of  terrace,  -      ■   

"Good  terraces  can  be  built  with  any  of  the  types  of  equipm.ent  mentioned 
in  this  report.    Properly  planned  and'  constructed  terraces  will  last 
indefinitely  if  properly  maintained.    ■'Yhile  economy  in  construction  of 
terraces  is  important,  quality  of  v:orkm3nship  should  be  given  first 
consideration.    A  little  extra  care  and  expense  in  eliminating  sharp 
curves,  smoothing  or  otherwise  improving  a  terrace  system  will  bring  extra- 
returns  over  a  long  pL,riad'  of  time. 

"According  to  expGriraents',  crop  yitlri's  are  from  10-15  per  cent  hightjr  on  ■ 
terraced  than  un  non-terraced  land.    On  the  basis  of  a  ten  per  cent  increase 
with  yi.elds  of  50  bushels-  of  corn,  50-  "ous'hels  of  oats  and  2,5  tons  of  hay  in 
a  four  year  rotation,  this  yield  difference  is  worth  |2.75  per  acre  per 
year  even  at  very  moderate  prices*  ^ -it-.   Assuming  .no  yield  advantage  for.  the. 
first  year,  the  terraces  will  in  three  years  time,  more  than  pay  for 
construction  costs  of  five  dollars  per  acre. 


*    Corn  at  .60  cents  per  bushel;  hay  at  $12.00  per  ton;  oats  at    ,40  cents 
per  bushel. 
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Table  1. — Terrace  C0iistr\ic tion  costs  and  miscellaneous  data,  Iov.ra,  Rock 
Vernon  Soil  Conservation  Districts 


County  grader 

'lAlhi  r1  vn  nd 

Pri  vatp 

Av.  7 

1  Range 

"nl  nw 

grader 

farms 

2  farms 

1  farm 

Acres  benefitted 

18 

A- 70 

40 

20 

Acres  benefitted  per 

1000  ftc  of  terrace 

3 

2-7 

3.0 

2.2 

Terrace  length,  feet 

2300 

767-1400 

Time  per  farm,  hours 

21.2 

6-77 

61.5 

4.4 

per  1000  feet^  hours 

3.5 

3-7 

4.6 

4. 3 

per  acre,  hours 

1.2 

.4-1.7 

1.5 

2.2 

Cost  per  farm 

$99 

$24-317 

$243 

$330 

per  1000  feet 

17 

12-26 

18  1/ 

36 

per  hour 

4 

3-5 

4.50 

7.50 

per  acre 

5 

2.50-13 ■ 

6.00 

16.50 

l/    The  common  rate  for  v/hirlwind  terracer  in  Rock  County  was  $25.00  per 


1000  ftc 


Table  2. — Terrace  construction  costs  and  miscellaneous  data,  Vifestern  and 
Northwestern  Y.'isconsin  -  Barron,  Eau  Claire  and  Pepin  Soil  Con- 
servation Districts 


Patrol 

Yvliirlwind 

Ordinary 

Bulldozer 

grader 

plow 

plov; 

9  farms 

5  farms 

2  farms  | 

1  farm 

Acres  benefitted 

6*2 

3.7 

2.5 

■  12 

Acres  benefitted  per 

1000  feet 

2.1 

2,4 

2,5 

2.4 

Terrace  length,  feet 

981 

522 

500 

1250 

Time,  total  hours 

1.0 

12.1 

15 

16 

per  1000 feet,  hours 

2 « 4 

7.7 

15 

3.2 

per  acre,  hours 

1.1 

3.3 

6.0 

1.3 

Cost,  per  farm,  total 

$28.05 

$46 . 41 

$15.00  1/ 

$104 

per  1000  feet 

9.50 

30.00 

15.00  1/ 

21 

per  hour 

4.00 

3.75 

1.00  1/ 

6.50 

per  acre  benefitted 

4.50 

12.80 

6.20  1/ 

8.64 

1/  Cash  costs  only. 
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Table  3. — Terrace  construction  costs  and  miscellaneous  data,  Spencer  soil  ■ 
area-Clark,  Lincoln  and  Marathon  Soil  Conservation  Districts. 


Patrol  grader 
20  farms 

Farm  tractor 
and  plow 
1  farm 

ri  V  c;  c 

Area  benefitted,  acres 

9 

 . 

6 

Area  benefitted,  per  1000 

feet  of  terrace,  acres 

2.3  -  20 

3 

Drainage  profile 

0 
<■ 

Terrace  length,  feet 

O  lO 

J.OU  — 

667. 

Time    total  Dpr  farm,  hours 

10,2 

1-25 

10.5 

per  1000  feet J  hours 

3.1 

2.3  -  20 

5.3 

p^l                 L  C  y       iiULlX  O 

1.1 

Cost,  per  farm 

$44.10 

$5  -  $138 

$10.50  ^ 

per  1000  feet 

13.60 

8  -  33 

5.25 

Ptr  hour 

4o40 

3  -  6 

1.00 

per  acre  benefitted 

4.90 

2.50  -  9 

1.65 

Cash  costs. 


Table  4« — Diversion  terrace  construction  costs  and  miscellaneous  data, 
Iowa  and  Vernon  Soil  Conservation  Districts 


4  farms 

Ave  e. 

Range 

Terrace  length,  feet 

.     ■  619 

550  -  1400 

height,  feet 

1.8' 

1.2t  -  2.7T 

Channel  width,  feet 

■  6.4' 

5'  -  8' 

.     grade,  % 

■  1.0 

Time,  per  farm,  hours 

■7c.2  . 

3-11 

per  1000  feet,,  hours 

7.1 

•5-11 

Cost,  per  farm 

$32.30 

$15  -  $53 

per  1000  feet 

32.60 

20  -  44 

per  hour 

5^00  .. 

3  -  8 
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Fall  M^iintenance  Grazing  on  Pastures  Receiving  Different  Treat- 
ments and  IH-Xtures  -  Do  D.  Smith,  Columbia,  Missourio-"Fall  maintenance 
grazing  ended  on  December  24<,    Grov/th  which  accumulates  on  permanent 
pastures  from  September  15  to  November.  15  is  utilized  after  November  15 
to  reduce  hay  use*    The  record  for  1949'  is  as  follovrs: 


Anim.al  days  Lbs/acre 


Vegetation 

Period 

per  acre 

Gain 

Loss 

Alta  fescue  &  trefoil 

11-16  t©  12-27 

21 

18 

Blue  grass  &  K.  lespedeza 

11-16  to  12-12 

26- 

16 

Broraegrass  &  sweet  clover 

11-16  to  12-7 

21 

0 

Treated  bluegrass  (1) 

11-16  to  12-24 

33 

100 

Bluegrass  check  (2) 

11-16  to  12-24 

37 

45 

Blueg^rass  &  trefoil  (3) 

11-16  to  12-7 

21 

3 

Alti  fescue  . 

11-16  to  12-13 

27 

10 

(1)  100  lbs/acre  33-0-0  fall  and  spring. 

(2)  No  soil,  treatment. 

(3)  Very  little  Birdsfoot  trefoil. 


"All  plots  except  bluegrass  check  pasture  have  been  raised  to  sufficiency 
level  of  phosphate,  potash,  and  calcium.     Of  interest  is  the  gain  on 
treated  bluegrass  and  bluegrass  check.     These  pastures,  particularly  the 
treated  plot,  made  excellent  groY«th  during  the  recuperative  period.  The 
amount  of  growth  was  larger  and  the  color  greener  on  the  plot  which  re- 
ceives nitrogen.    Average  daily  gain  in  weight  of  3  pounds  on  the  treated 
plot  contrasted  vifith  1,7  pounds  on  the  check  area  suggests  the  difference 
in  feeding  value  of  the  grass, 

"The  average  cost  of  baled  hay  in  Missouri,  according  to  USDA,  BAE  Report 
of  December  5,  1949  was  $16.40  per  ton.    Thus,  pasture  production  in 
terms  of  hay  saved  ranged  from  '^5  to  |8  per  acre.     This  does  not  credit 
any  pasture  with  a  gain  in  live  weight. 

Fertility  Level  in  Relation  to  Soil  and  Water  Loss  -  "The  significant  effect 
of  soil  fertility  on  runoff  and  erosion  is  apparent  from  the  data  secured 
at  McCredie.     It  emphasizes  that  an  infertile  soil  is  an  erosible  soil. 
The  intelligent  application  of  commercial  fertilizers,  manure  and  crop 
residues,  combined  with  proper  cropping,  have  improved  these  soils,  inherent- 
ly  low  in  fertility,  such  that  their  performance  is  approaching  that  of  ■ 
the  better  soils  of  the  state. 

"Reduction  in  runoff  and  erosion  by  soil  treatment  may  be  considered 
from  three  viewpoints : 

(1)  Density  of  crop  cover.     This  is  of  particular  importance  with  small 
grains.    The  use  of  200  lbs/acre  of  0-20-10  fertilizer  on  wheat  in  a 
4-year  rotation  of  corn-soybeans-wheat  and  lespedeza-lespedeza,  during 
a  4-year  period  reduced  runoff  15^  and  soil  loss  42^.    With  oats,  runoff 
was  reduced  90^  and  soil  loss  94^  during  the  last  3  years  by  the  use  of 
200  lbs/acre  of  10-20-20  fertilizer  on  limed  plots  and  with  sweet  clover 
grown  with  the  oats  to  be  plowed  under  before  the  following  corn  crop. 
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(2)  Soil  conditioning  -crops.    Soil  loss  -under  corn  following  4-  years  of 
meadow  averaged  1^1%  greater  than  corn  following  1  year  of  meadow  during 
a  6-year  period  in  which  only  the  sifiall  grain  of  the  rotations  was 
treated  with  200  lbs. /acre  of  0-20-10  fertilizer.    During  the  following 
3-year  period,  in  #iich  near  adequate  amounts  of  N-P-K  fertilizer  were 
used  on  all  crops,  the  soil  loss  under  the  corn  follov^ing  4  years  of 
meadow  was  4.$^  less  than  that  following  on  year  of  meadow.    Adequate  soil 
treatments  have  made  the  long  rotation  more  effective  from  an  erosion 
control  standpoint  and  practical'  from*  a  production  standpoint. 

(3)  Reduction  in  acreage  of  corn  and  soybeans  with  corresponding  increases 

'  ^  in  acreages  of  grass  and  legume  areas  for  hay  or  pasture.    The  unfertilized 

corn-oats  rotation  at.  McCredue  has  produced  an.  average.,  annual  aorn 

|/  equivalent  of  15  bushels  per  acre  and  had*  a  plot  er.o.sioti.  loss.  of.  7-.4  tons. 

per  acre  during  the  9  years  of  study.    Yields  at  McCredie  during  the  last 
three  years,  in  which  near  adequate  soil  treatments  have  been' used, 
indicate  that  the  same  production  of  grain  may  be  secured  on'  l/3  the  acreage, 
and  the  over-all  field  erosion  (with  the  other' 2/3  of  the  acreage  in  grass 
and  legume  hay  or  pasture)  reduced  to  I/5  or  1/8,  depending  upon  the  tjrpe 
and  length  of  rotacion  utilized.*  Annual  production  averaged  43  to  45 
bushels  of  corn  equivalent  per  acre  for  the  3  systems  studied," 

Tall  Fescue  -reducing  Good  Pasturage  in  Cool  Dry  Weather  -  B.  H. 
Hendricksonj  WatVj  nr  v.  1  Le ,  Ga^  -'Tn  spite  of  cool  dry  weather,  in  November 
and  December^  wel.!.  established  tall  fescue  upland  pastures  supported  l/2  to 
2/3  of  a  cc".'^  un'j.T,  per  acre  full-grazing  basis,  without  ovefgrazing.  Winter 
annual  grazing  crops  made  but  sD.ow  growth  dirring  these  months. 

Direct  Education  Use  of  Conservation  .Experiruent  Stations  -  "During  its 
first  10  ;.-ears  of  'c-'paration/  'Y'JiJj  ~lS  period  5  the  vTsTtor's  book  at  the 
Southern  Piedmont  Conservation  Experiment  Station,  '.''.''atkinsville,  Georgia 
shows  a  total  of  lZi.,,010  visitors  of  record.     Th'ese  people,  mostly  farmers, 
came  from  various  points  in  Georgia,  from,  neighboring  and  distant  states, 
and  from  forei-;;u  v. entries ,     The  purpose  of  their  visits  was  to  inspect 
the  SDii.  p.al  >:;X£r  conser-vation  research  program  under  way  on  the  Station,  . 
and  see  on  ibi  aan^  the  actual  f ield-and-f arm  scale  applications  of 
practical  conservation-farming  methods  that  have  been  devel.oped  and  tested. 
The  Station  is  recognized  as  a  reliable  source  of  informa;tion  concerning 
gooa  conservation  land  use  methods, 

"It  is  interesting  to  note^  also,  the  vforld-wide  interest  in  soil  conserva- 
tior  -.ncth'-do  and  practices  as  ev^idenced  by  \he  following  list  of  native 
ho".i(  lan:'i>-  or  t<;:e  r'.'rei^^n  vis  1  tors who  totaj.ed  107  m  number,  from  one  to 
twej.va  oi  whom  came  frcm  each  of  the  following  covmtriesi 

Western  hemir.pher e ;     Canada,  Mexico,  Puerto  Rico,  Haiti,  Guatemala, 
El  w^ai vadorj;  Cost^  Rica,  Dominican  Republic,  Honduras,  Columbia, 
Venezuela,  Trinidad,  Brazil,  Ecuador ^  Peru,  Chile. 
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Eastern  HeRiisphere;    England,  France,  Portugal,  Greece,  Isle  of 
Cypress,  Algeria,  Nigeria-British  West  Africa,  Portugese  East 
Africa,  Belgian  Congo,  Union  of  South  Africa,  India,  Burma,  Korea, 
China,  Philippine  Islands,  Java, . Australia,  New  Zealand. 

"Most  of  these  foreign  visitors  were  selected  as  outstanding  students  of 
conservation,  and  were  sent  to  this  country  to  study  both  our  conserva- 
tion research  methods  and  results,  and  their  practical  application  on 
farms  in  various  parts  of  this  country.     Many  of  these  men  have  since 
becoEie  leaders  in  the  soil  and  water  conservation  movements  in  their 
home  countries." 

Grazing  Use  and  Forage  Utilization  Record  of  Mechanically 
Treated  and  Untroatod  Pastures  -  0.  K.  Barnes,  Laramie,  Yfyoming,-" Table 
1  summarizes  the  grazing  use  and  utilization  records  from  tlie  first  group 
of  mechanically  treated  pastures  started  at  i^rcher.     These  native 
pastures  were  treated  in  July  1939,  one  with  pitting,  the  other  grooved 
at  a  spacing  interval  of  two  feet.     The  year  1939  was  a  record-breaking 
drouth  and  it  was  impossible  to  install  these  treatments  properly  due  to 
the  extreme  hard,  dry  condition  of  the  soil.    This  fact  minimized  the 
benefits  of  the  treatment  as  compared  to  the  range  response  to  pitting 
put  in  later  under  more  favorable  conditions.     Even  so  the  lO-year 
average  shows  that  the  pitted  pasture  and  the  grooved  pasture  carried 
an  average  of  22  per  cent  more  sheep.    The  grooved  pasture  produced  25  per 
cent  more  lamb  per  acre  and  the  pitted  pasture  19  per  cent  more  than 
the  check  pasture.    Even  v^ith  this  difference,  the  grooved  pasture  had  50 
per  cent  more  grass  left  per  acre  and  the  pitted  pasture  25  per  cent  more 
than  did  the  check  pasture, 

"Table  II  summarizes  the  grazing  and  utilization  records  from  two  pastures 
pitted  in  1942  and  from  the  two  check  pastures.     The  eight-year  average 
shows  the  tv^o  pitted  pastures  have  carried  an  average  of  32  per  cent  more 
sheep  per  acre  than  the  two  check  pastures.    In  lamb  gain  per  acre,  the 
pitted  pastures  show  an  advantage  of  34  per  cent.    The  utilization  studies 
show  that  the  pitted  pastures  have  had  average  of  54  per  cent  more  grass 
left  each  year  than  have  the  check  pastures.    Little  difference  is  shown 
in  the  lamb  gain  per  head,  which  is  to  be  expected  when  ample  feed  is 
'available.     However,  over  the  eight-year  period  the  gain  per  acre  advantage 
for  pitting  amounts  to  80  lbs.  more  than  from  the  check  pastures.  ^ 

"The  data  collected  in  1949  on  vegetative  density  and  compisition  have 
not  been  completely  summarized.    Hovrever,  it  is  evident  that  the  com-  ^ 
position  change  brought  about  by  the  treatm.ent  still  exists  to  a  con- 
siderable degree  in  1949* 
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.  Table  2.— Grazing  and  Utilization  Record  from  Shortgrass  Range  Pitted  in 
1942  Compared  to  Non-Pitted  Range  (Average  Duplicate  Pastures 
''■  for  Each  Treatment) 


-L  7M-M- 

1  Q/,6 

1  Q/  A 

1  Q/Q 

8-yr. 
Ave. 

Sheep  Days 
Par  acre 

Pitted 
Check 

71 
71 

86 

69 

92 

59 

86 
61 

66 
46 

95 
70 

68 
49 

64 

56 

79 
60 

Lsmb  gain 
rex   d. c F e 

Pitted 
une  CK 

32.0 
27.9 

56.4 
42.9 

47.3 
28.2 

43.6 
32.1 

30.0' 

2O08 

39.9 
29.2 

33.3 

25.2 

34.3 
29.9 

39.6 
29.5 

Lamb  gain 
Per  head 

Pitted 
Check 

37.4 
34.6 

62.3 
56.9 

38.5 
36.0 

58.1 
54.9 

50o4 
52.0 

57.3 
54.7 

43.6 
47.3 

49.1 

49.0 

49.6 
48.2 

Lbs  per  acre 
perennial  grass  • 
left  at  end  of 
grazing  season 

Pitted- 
Check 

425 
442 

446-  ■ 
293 

429 
219 

437 
237 

269 
166 

Inc. 
Inc. 

299 
251 

640 
315 

i 

421 
274 

Tabulated  Results  of  Som.e  Studies  in  1949  -  F.  L.  Duley,  Lincoln, 
Nebraska. -"Some  of  the  yields  for  1949  are  nov;  being  summarized  and  a 
fevf  of  the  results  are  sho-vm  in  the  follov/ing  three  tables. 


Table  1. — Comparative  yields  of  partridge  pea^  hairy  vetch,  lespedeza,  and 
hubam  sTreet  clover  in  tons  per  acre  of  dry  residue  miaterial  (11.1^ 
moisture)  at  seed  harvest  dates. 


County 

Farm  |J 

Cartridge 
pea 

Kairy 
vetch 

Lespedeza  ; 
strain  I96O4 

Hubam 
sweet  clover 

tons 

tons 

tons 

tons 

Lancaster 

Agronomy",  farm 

2.74  ■ 

•  1.77(a) 

2.47 

1.37 

Hoxi-ard 

Eabensky 

2.67  1 

1 

1.88(a) 

1.21 

Antelope 

Snod  grass 

4.12.  • 

•  2..31(a) 

Lancaster 

Wakelin 

4.03 

Stanton 

Land  holm 

3.79 

Webster 

Great  Plains 
Y.'aturshed  Proj. 

2, 62 

Holt 

Sobotka 

1  2.11 

! 

(a)  Hairy  vetch  harvested  at  same  dates  as  other  legumes.     It  continued 
growth  in  late  fall  and  total  growth  for  season  v/ould  have  been 
higher  than  indicated. 
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Table  2. — Influence  of  subsurface  tillage  on  v;heat  and  oat  yields, 


ibs.  straw  per  acre 


Means 


Bu.  grain  per  acre 


Subtilled 


Plowed 


Subtilled 


Plowed 


3  tests  with  legumes  in  rotation 
3  tests  with  no  Ipgumes  in  rota- 
tion 

Mean  of  6  tests 

Oats 

3  tests  with  legumes  in  rotation 
3  tests  with  no  legumes  in 
rotation 

Mean  of  6  tests 


30,1 

24.8 
2774 


37.4 
16.2 


31.2 

22.9 
27.1 

37.2 

14.1 

2577 


4110 

2640 
3375 

1B80 

1030 
1455 


4310 

2490 
3400 

1910 

1080 
1495 


Table  3. — Influence  of  phosphate  fertilizer  on  subsurface  tillage 


Subtilled 


Phosphate  { 


No 

[Phosphate 


P  levied 


phosphate 


No  , 
phosphate 


vihe  at 

Mean  of  2  tests  ?dth  sweetclover 

preceding  wheat 
Mean  of  2  tests  vdth  no  legume 
in  rotation 


Mean  of  2  tests  vdth  sweetclover 
preceding  wheat 

Mean  of  2  tests  with  no  legume 
in  rotation 

Mean  of  2  tests  with  sweetclover 
preceding  wheat 

Mean  of  2  tests  with  no  legume 
in  rotation 


Eu.  per  acre 


34.1 


27.5 


25.4 


27.5 


34.1 
25.5 


Lbs.  stravY  per  acre 


4715 


3085 


3660 


4600 


2935 


2930 

Lbs,  straw  per  bu.  of  grain 
138 


112 


144 


107 


135 


115 


30.1 
24.7 


4405 

2800 
146 

113 


Y.dnter  Grass-Legume  Mixtures  On  Land  I'here  Kudzu  is  Well 
Established  as  a  Suiim-^er  "-^rop  -  E.  C.  Richardson,  Auburn,  Alabana.-"Obser- 
vational  plantings  of  rescue  grass,  rye  grass,  Caley  peas,  grandiflora 
vetch,  and  fescue  grass  were  made  on  kudzu  in  1947.     rhe  kudzu  growing 
on  an  eroded  area  was  disked  down  to  prepare    a  seedbed. 


"Fertilizer  treatments  consisted  of  300  pounds  of  0-14-10  per  acre  at 
planting  tine,  and  each  succeeding  fall  nitrate  of  soda  was  applied  in 
November  or  early  December  at  three  rates:    no  nitrate,  200  pounds  of 
nitrate ,.. and,  400  pounds  of  nitrate.    All  fertilizer  was  broadcast  on 
the  surface  of  the  soil  without  cultural  treatments. 

"Yield  determinations  of  winter  crops  uere  made  in  late  March,  Yield 
determinations  of  kudzu  were  made  in  July.     These  are  shown  in  the 
following  table. 


Acre  yield  in  tons  when  different  winter  grass-legume  mixtures  were  seeded 
on  kudzu  land  and  fertilized  with  different  rates  of  nitrate  of  aoda 


Green  Weight 

Dry  Weight 
(20^  moisture) 

Fertilizer 
treatnent 

rye  gr  a  s  s -veto  h 

kudzu        !  total 
1 

■200  nitrate 
400  nitrate 
0  nitrate 

14,170  • 
16,132 
7,848 

14,824  i 
15,696  j 
14 , 824  j 

 [ 

28,994  • 

31,828 

22,672 

5,799 
6,366 

4,534 

200  nitrate  - 
400  nitrate 
0  nitrate 

Caley  peas-  j 
ryegrass- 

13,080   

15,260 
8,720 

■      ■  1 
kudzu  j 

-:16,568  J 
14,824 
15,260 

29,648 
30.084 
23,980 

5,930 
6,017 
4,796 

200  nitrate 
400  nitrate 
0  nitrate 

Caley  peas- 
.  rescue  grass 

13,516 
13,952 
9,592 

kudzu 

18,312 
17,004 
15,696 

31,828 
30,956 
25,288 

6,366 
6,191 
5,057 

"The  yields  of  vdnter  crops  and  kudzu  were  about  3,000  pounds  of  dry 
material  per  acre  each,  or  a  total  of  6,000  pounds  of  hay. 


"Nitrate  of  soda  increased  the  yields  a^.proxima tely  5OO  to  1,000  pounds 
of  dry  miaterial  per  acre.    This  increase  occurred  largely  in  the  grass- 
winter  legume  mixtures.    Nitrate  of  soda  applied  at  the  rate  of  200 
pounds  per  acre  was.  as  effective  as  the  400-pound  rate. 

"Rye  grass  produced  a  very  dense  sod  and  appeared  to  offer  more 
competition  to  the  kudzu  in  May  and  June  than  did  the,  rescue  grass. 
Rescue  grass  produced  a  more  open  sod  which  allowed  the  new  kudzu  grov^rth 
to  come  through.    Both  rye  grass  and  rescue  grass  produced- heavy  yields 
of  seed,  tvhich  resulted  in  thick  volunteer  stands  in  the  fall  of  1949." 


-  19  - 


Effect  of  Vegetative  Cover  on  Soil  and  Water  Loss-?^  from  Houston 
Black  Clay  on  2^37  Percent  Slope  ~  J,  R.  Johnston,  Temple,  Texas.-" In  the 
fall  of  1948  an  experiment  v;as  started  to  study  the  effects  of  different 
methods  of  crop  residue  management  on  water  erosion  and  moisture  conser- 
vation in  the  Texas  Blacklands,    A  2-year  cropping,-  system  of  cotton,  oats- 
Madrid  sweetclover  is  being  used  on  all  plots  of  this  experiment.  The 
effects  of  the  various  methods  of  oats-sweetclover  residue  management  were 
not  in  evidence  in  1949«    The  1949  soil  and  water  loss  data  (Table  1)  from 
the  clean  tilled  cotton  and  the  grass-legume  crop  are  of  interest.  These 
data  further  substantiate  the  high  value  of  small  grain  and  sweetclover 
for  soil  and  moisture  conservation  in  the  Blackland  Prairies, 


Table  1. 


* 


Date  of  Storm 

Amount  of 

Cotton  CRows  A 

cross  Slope Jt 

Oats -Madrid 

sweetclover 

Rainfall 

Soil/loss  ] 

Runoff 

iSoil/loss 

Runoff 

Inche  s 

T/A 

Inches  ! 

T/A 

Inche  s 

3-21-49 

2.10 

0.020 

■  0.016 

4/24-25/49 

2.61 

0.509 

0.237 

0.003 

0.017 

4/28/49 

1.39 

0.222 

0.178 

0.006 

0.008 

6/14/49 

2.53 

2.836 

0.727 

6/22-23/49 

1.72 

i  I0O84 

0.409 

10/21-22-24/49 

4.23        j  .896 

t 

i 

.537  - 

Totals 

14.58 

1 

j  5.547 

2.088 



t.. 0.029 

0.041 

Each  figure  represents  average  data  from  6  plots,. 


"The  proper  management  of  the    iennial  sweetclover  in  conservation  cropping 
systems  on  the  highly  calcareous  clay  soils  of  this  area  will  be  dependent 
on  a  number  of  factors ^    One  of  these  is  that  of  root  development  and  the 
time  the  legume  is  plovred  under.    Y/hen  used  in  a  2-year  system  such  as 
cotton,  oats-sweetclover  the  date  of  plowing  under  will  depend  on  (l)  tine 
of  maximum  root  development  and  nutrient  storage  and  (2)  the  length  of 
time  required  for  good  seed  bed  preparation  following  the  plowing  operation. 
Management  of  the  biennual  sweetclover  in  a  3-year  system  of  row  crop, 
*  oats-sweetclover,  and  sweetclover  should  be  a  simpler  matter.     It  is 

thought  the  3-year  system  will  be  a  good  one  for  Class  III  land,  while  the 
2-year  system  of  rovf  crop,  oats-sweetclover  will  be  a  good  one  for  Class  II 
land . 

Root-Top  Development  of  Annual  and  Biennial  Sweetclover  -  "Studies  on  some 
of  the  physiological  characteristics  of  annual  and  biennial  sweetclovers 
have  given  som.e  interesting  information  during  the  1949  year.  Root-top 
studies  of  Hubam  (an  annual),  Madrid  and  ^'Vorgreen  (biennials)  seeded  at 
6  different  dates  show  that  the  biennials  have  a  much  m.ore  extensive  root 
system  than  the  annuals,  see  Table  2  for  data  from  two  different  sampling 
dates  in  1949.    It  is  interesting  to  note  that  root  development  of  the 
biennials  was  considerably  greater  in  December  than  in  July  and  that  top 
development  in  Decemiber  was  less  than  in  July.    From  the  standpoint  of 
root  material  in  the  soil,  this  one  years'  data  indicate  late  fall  plowing 
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would  be  better  than  summer  or  early  fall  plowing.    Samplings  in  March, 
April,  and  May,  of  I95O  should  give  further  information  v/hich  ivill  be  of 
value  in  properly  managing  the  biennial  sweetclovers  in  conservation 
farming  sys  tenis  • 

"Approxim.ately  eight  man  days  spent  in  Novem.ber  and  December  consulting 
with  farm.ers  and  professional  agricultural  workers  r 


Table  2, — Root  and  top  developmient  of  three  sweetclover  varieties  seeded 
at  six  different  dates-J^- 


Variety  ■ 

Seeding  Date 

Pounds  of  Dry  Matter 

Per  Acre 

July  5,  1949 

I       December  19, 

1949 

Tops 

Roots 

Total 

!  Tops 

Roots 

Total 

Hubam  : 

9-15-4.8 

2920 

328 

3248 

\  

10-15-48 

3501  ' 

339 

3840 

"  i 

11-15-48 

3993 

627 

4620 

"  1 

2-15-49 

3469 

536 

4005 

3-15-49 

1478 

401 

1879 

! 

4-15-49 

666 

315 

981 

Madrid  i 

9-15-48 

22^1 

1221 

3472 

1190 

1979 

3169 

1 

10-15-48 

3558 

2046 

56O4 

2120 

2725 

4845 

1 

11-15-48 

2610 

1760 

4370 

1188 

2358 

3546 

ti  1 

2-15-49 

3929 

1659 

5588 

2226 

2437 

4663 

u 

3-15-49 

2037 

1066 

3103 

1145 

2244 

3390 

.1 

4-15-49 

1029 

470 

1499 

836 

1579 

2415 

Evergreen 

9-15-48 

3437 

1619 

5056 

2095 

2202 

4297 

ti 

10-15-48 

2895 

1613 

4508 

1843 

2092 

3934 

It 

11-15-48 

2909 

1487 

4396 

1458 

2024 

3482 

11 

2-15-49 

3533 

914 

4447 

1405 

1803 

3208 

It 

3-15-49 

2262 

885 

3147 

1021 

1764 

2785 

It 

4-15-49 

695 

308 

1003 

555 

1309 

I864 

Data  represent  averages  of  1  square  yard  sample  from  each  of  three 
replications  in  a  randomized  block  experiment." 


DRAINAGE  AND  WATER  CONTROL  DIVISION 


Hydrologic  Studies  ■'-  L,  L,  Harrold,  North  Appalachian  Experimental 
ITatershed,  Coshocton,  Ohio.-"I>i[r,  Dreibelbis  reports  fr.ost  penetration  to'  a  depth 
of  5  inches  in  Wheatland,    Air  and  soil  teimeratures  on  the  day  of  maximum  frost 
penetration  are  given  in  the  following  table.    Similar  data  are  given  for  a  wooded 
area  for  contrast. 

Table  1,— Contrast  in  soil  and  air  temperatures  on  December  l6  and 

December  22,  19h9,  °F 


Tfatershed  109  (vrheat)  Muskingum  silt 

loam 

Temp,  December  l6 

'.  Temp,  December  22 

Max* 

,  Min, 

Max, 

Min, 

30- inch  canopy 

32 

.  62 

32 

2- inch  canopy 

26 

15' 

5U 

3h 

l/2-inch  soil 

26 

2y 

■hh 

hQ 

3-inch  soil 

32 

30' 

\A 

ho 

12-inch  soil 

ho 

ho 

\hX 

]^ 

2U-inch  soil 

39 

38 

'  hi 

ho 

■Vifatershed 

131'  ."^ 

foodiand,  Muskingum  loam 

Max, 

■  •  Min,, 

Max, 

Min. 

30-inch  canopy 

18 

■  1;8 

32 

2-inch  canopy 

■•  .  -               28  ■ 

\   ■  h9 

■3h 

l/2-inch  soil 

36  • 

•  ^   hi  r 

he 

3-inch  soil 

38 

36- 

;  :  148  . 

h$ 

12- inch  soil 

,   .        '  ^2. 

-  h2 

■  53 

52  _ 

21;- inch  soil 

50 

h9 

53 

"R,  E,  Youker,  engaged  in  soii-moisture  observations,  and  c'ompilatidiis,  reports 
that  hydrologically  it  may  be  desirable  to  present  observed  soil-moisture  data  in 
terms  of  'percent  of  saturation,'    IvI^st  data  of  this  type  have,  in  the  past,  been 
given  as  percent  by  weight,  ■    ■■  \ 


"Soil-moisture  content  is  sometimes  expressed  on  a  percent-  bj"  volume  basis,  A 
soil-moisture  content  of  35  percent  by  volume  for  the  various  layers  of  a  soil 
does  not  directly  indicate  the  relative  moisture  content  of  each  of  the  layers  nor 
how  near  the  values  are  to  saturation.    Actually,  a  value  of  35  percent  by  volume 
represents  soil-moisture  contents  of  68c6  percent,  72o9  percent,  and  100  percent 
of  saturation  for  the  0-7,  7-16,  l6-30-inch  layers  of  i.iuskingiim  silt  loam,  re- 
spectively, a  shown  in  table  2  on  the  next  pageo     ■  ' 

"Although  the  air  space  is  also  shorm  in  table. 2,  this  would  not  be  necessary  to 
include  in  the  table  as  it  is  simply  the  difference  between  , the  moisture  percent 
of  saturation  and  100  percent, 

"It  would  seem  desirable  to  express  saturation  as  100  percent  for  all  soils  as 
well  as  for  each  of  the  layers  of  a  specific  soil  such  as  Muskingum  silt  loam. 
This  would  permit  direct  relative  comparisons  of  the  moisture  contents  and  air 
space  of  the  various  layers  of  a  given  soil  or  various  soils  as  borne  out  in 
table  3  which  appears  on  next  page. 


CJ 

H  -<?• 

o 

O 

•H 

•    »  • 

•H 

'-o> 

-p 

-P 

c 

cd 

«• 

0) 

J-i 

tn 

o 

;^ 

CD 

CJ"  C^ 

Sh 

-p 

-P 

<    *  • 

0) 

^ 

O 

a, 

CO 

O 

u-> 

-p 

• 

o  o  o 

(D 

O 

0) 

•     •  • 

O 

> 

-P 

O  (H  -O- 

u 

^ 

Ph 

Cm 

r~-  H  -vt 

O 

o 

•H 

•  •  • 

•H 

-P 

1^ 

cv  cv 

t. 

0) 

5h 

o 

CD 

-P 

«    «  « 

0) 

ri 

CD 

-4-  H  vlJ 

ft-, 

CO 

!>  !> 

O 

•  • 

•• 

•• 

o 

-p 

• 

rH 

c 

H 

?H 

CO  U-MX) 

CP 

CD. 

•    «  • 

o 

> 

P 

^1 

nj 

cv 

a'' 

=^ 

r 

*« 

o  o 

o 

o 

•H 

♦  ♦  • 

■H 

CM  CM  to 

-p 

-P 

c 

CD 

O 

:i 

CD 

tX)  iH  H 

-P 

P 

•     a-  • 

CD 

n3 

t>  O  H 

O 

CO 

vO  !>  tX) 

-P 

•• 
• 

♦• 

c 

H 

f-i 

nO  O 

o 

o 

> 

-p. 

o  OO 

■  -- 

Jh 

r^, 

• 

cu 

ft-l 

o 

.  ■ 

CAi  t>  c^ 

o 

© 

•H 

•    «  « 

•H 

< 

o  to  -vcf 

o 

-p 

-P 

CV  H  H 

•H 

c 

ci! 

m 

CD 

C 

O 

0 

to  I> 

-p 

-P 

•    »  • 

CD 

cd 

r< 

O  1 — 1  "-i^. 

o 

Oh 

CO 

O  CO  to' 

-P 

* 

H 

lU 

iH  O  O 

o 

CD 

•    •  « 

o 

> 

-P 

a-\  c<~\ 

CD 

ft-, 

•• 

Cm 

c 

!>  O  ^ 

O 

© 

•    *  • 

•H 

•< 

\0  r-\ 

-P 

-P 

CM  r-\  rA 

CD 

O 

u 

-P 

p 

•   •  • 

CD 

rt 

^  00 

o 

CO 

I>  00  00 

P> 

• 

iH 

CD 

O 

CD 

•V*  c^  O 

o 

> 

-P 

O         B  • 

oj 

t>  O  H 

CD 

*<^ 

ft-, 

O 

-P 

CD 

•H 

c 

B 

-P 

CD 

Id 

o  o  o 

o 

cti 

O 

r-{ 

•  •  « 

^1 

U 

O 

rH  00  U-> 

J3 

CD 

> 

u-\  -<j- 

-P 

a 

-p 
ft 


H 
•H 
O 

n 


=  vD  O 
I>  iH 
t     I  1 

o  r-vo 


CO  G  E  iH  ci5 
P5  -H   ::3  .H  o 

S   ^     ttf  CO 


C\i  o  o 

«     •  • 

C7^  00  o 


00  o  o 


©  CV  O 
vO  1>  O 


O  O  ^ 
•  • 

r-l  O 
c^  r^-c^ 


•    »  ■• 

00  eta  CT^ 

CV  f\i 


-4  c:/ 

•    c  • 

H  CJ  O 

O  OQ  O 


o  00 

c      •  • 

o  o 
-<^  c^ 


H  00 
«  • 


O  (Ai  c^ 

»     •  • 

'4-^ 

r-  CO  cj^ 


I>  H 
•     •  • 

00  H  O 

-j-  -<r 


^  rv  00 
M  H 


^X)    CO  C\ 

»     •  • 

O  c^  c^ 
CO  00  0" 


H  O  O 
•     •  • 

H  H  H 

--^  -4-  -4- 


H  00  H 
•    «  • 

H  H 


O  CV  o 
•     •  • 

u-> 
00  00  O 


00  vO  c^ 
«   *  « 

CM  CM  r-i 
-Cf  -vj-  -vj- 


O  O  3 
•    •  « 

r-H  O 

ir\ 


r  ^  ^ 
I>  H  CV 
I  I 

r--  ^ 

H 

0 

CD  H 

CD  -H    O  ' 

w  to  t^l 


-  22  - 


"Such  an  approach  would  permit  the  preparation, of  tables  grouping  soils  on  a  per- 
cent by  volume  basis  converted  to  a  percent  of  saturation  basis.    For  example, 
for  all  soil  layers  whose  saturation  value  is  5l  percent  by  volume,  one  table 
could  be  used  to  convert  soil-moisture  data  in  'percent  bj  volume'  to  values  in 
'percent  of  saturation,'    Such  a  table  Y/ould  be  somevjhat  like  that  shoirm  in 
table  k»  ' 

Table  2,-- .Muskingum  silt  loam 


QUJ-J-    JUO_LS  GurG 

Percent  of  saturation  at  depths 

0-7" 

7-16" 

16-30"  .. 

volume 

Water  Air 

Yfater 

Air 

Water  .  Air 

^■^ 

68e6  31.U 

72.9 

27.1 

100  0 

ii9.0  5i«o 

52.1 

li7.9 

71.ii  28.6 

1^ 

29e)i  70o6 

31.3 

68,7 

Ii2.9  57.1 

Table  )i  - 

—Soil  layers  saturated  at  5l  percent  by  volume 

PeroGnt  bv  volinnp 

Percent  of  saturation 

Saturation  deficiency 

100 

0 

h9 

96.1 

3.9 

hi 

92.2 

7.8 

\6 

88.2 

11,8 

li3 

8ii.3 

15.7 

80.U 

19.6 

i/39 

"76.5* 

23.5 

  7^.5' 

27.5 

y  35 

'  68.6 

31.ii 

33 

6U.7 

35.3 

*    '  31 

60,8 

39.2 

29 

56.9 

U3.1 

27  • 

52.9 

U7.1 

Etc. 

Etc. 

Etc. 

l/Approximate  division  between  capillary  and  non- capillary  pores  for  Keene 
silt  loam,  0-7-inch  depth. 

2/ 

J  Approximate  division  betvreen  capillary  and  non-capillary  pores  for  Muskingum 
silt  loam,  0-7-inch  depth. 

"Tables  could  be  prepared  on  a  100  percent  saturation  basis  representing  50 
percent  by  volume,  1;9  percent  by  voluiae  and  so  on  to  cover  the  entire  range  of 
soil-moisture  contents  for  all  soil  layers. 

"Such  information  is  essential  in  hydrologic  computations  of  soil-water  movements 
and  relationships  bctvreen  s  oil-vrater  .aovoments  and  infiltration  and  siirf ace  run- 
off.   Comments  ar3  invited," 
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Hyd.rolog;ic  Studies  -  R.       Baird,  HLacklands  Experimental  VJatershed, 
Vfaco,  Texas .-"Oats  and  Madrid  svroet  clover  planted  in  October  have  made  good 
grovrbh  and  are  furnishing  grazing  for  the  cattle  during  favorable  \7oather,  A 
noticeable  difference  is  shovfing  up  in  color  and  grovrbh  between  oats  following 
grain  sorghuia  and  oats  follovfing  corn.    The,  oats  follovring  grain  sorghum  are  a 
darker  green  in  color,  indicating  more  available  nitrogen.    The  grain  sorghum 
land  v;as  ploY;ed  a  month  earlier  than  the  corn  land*  The  oats  were  seeded  on  the 
same  date,    A  satisfactory  stand  of  ^fedrid  clover  way  obtained  with  6  pounds  of 
seed  per  acre  seeded  at  the  same  time  the  oats  v/cre  drilled  v/ith  a  combination 
type  grain  drill. 

■■"A  3-year •  cropping  system  of  cotton,  corn,  and  oats  T/ith  Hubam  clover  as  a  soil 
'improving  crop  increased  the  corn  yield  of  11,2  bushels  jier  acre  on  a  7«l-acre 
■field.  '  The  corn  yield  was  L|.3»05  bushels  per  ac'^e,    A  comparable  field  of  7«3 
acres  r/ithout  contour  cultivation  and  terraces  viith  the  same  crops  in  the  crop- 
ping system  without  Hubam  clover  in  a  [i-year  rotation  of  cotton,  oats,  cotton, 
and  corn  with  straight-row  farming  produced  only  32,05^  bushels  per  acre.  This 
represents  a  35  percent  increase  in  corn  yiald  resulting  from  contour  cultivation, 
terracing,  and  a  soil  improving  crop  in  the  system," 

Hydrologic  Studies  -  John  A,  Allis,  Central  Great  Plains  Experimental 
'"'"atershed,  Hastings,  Nebraska, -"Contoured  corn  continued  to  show  about  a  5- 
bushel  advantage  over  straight  rov;  corn  on  the  small  watersheds  iTith  subtilled 
corn  showing  only  a  slightlj^  higher  yield  than  the  straight  row.    On  July  9,  a 
hail  storm  cut  thorough  the  nor thiTos tern  part  of"  the  Govcrninent  leased  land,  re- 
sulting in  more  damage  to  txro  of  the  subtilled  vrater sheds  than  to  the  others, 
Follov/ing  is  a  table  showing  the  19h9  corn  yields : " 

Average  Corn  Yields  -  U-acre  Watersheds  -  19U9 

Straight  Rovj-  ,  ••.♦••..••••••.»28*l4.  Bu/acre 

Contoured  .33«6  "  " 

Subtilled  ,  c28o5  "  " 

Hydrologic  Studies  -  A,  E,  Hickok,  LaFayette,  Indiana, -"Ivir,  E,  R, 

Baugh  of  the  Expcriiaent  Station  has  reported  this  ^''ear's  results  from  the  mulch 
tillage  plots  and  the  f olloi'iing  has  been  talcen  from  his  report.    There  are  2l;0 
plots  in  this  experimciit  of  vrhich  6k  were  in  corn  this  y :ar.    Yields  for  the 
eight  treatments  at  each  location  are  given  in  table  1,    The  fertilization  rates 
are  given  in  table  2,    Both  tables  appear  on  the  next  pa.^eo 

"This  year  for  the  first  time  yields  from  all  plots  froin  the  'Joble  Coimty  F^rm 
exceeded  those  from  the  Throckmorton  Farm,    Yields  were  considerably  above  normal 
at  the  Noble  County  Farm  and  boloT  normal  at  the  Throckmorton  Farm* 

"The  dominant  reason  for  this  striking  difference  is  indicated  by  the  rainfall 
records.    During  the  critical  period  from  August  7  to  September  17  the  Noble 
County  Farm  received  2,5  inches  m.ore  rain  than  the  Throclanorton  Farm  and  it  was 
well  distributed.    At  the  Throckmorton  Farm,  the  ra,infall  deficiency  during 
August  and  September  totaled  k  inches.    Other  factors  v/hich  probably  contributed 
to  the  loir  yiijlds  at  the  Throckmorton  Farm  are  lovrcr  natural  fertility  of  this 
series  of  plots  and  considerable  -.Teed  competition  which  developed  due  to  our 
inability  to  cultivate  at  the  proper  time* 


Table  1, — 19l;9  corn  yields,  Piordue-Throckmorton  Farm 
and  Noble  County  Farm 


Treatment 
No. 

Residue 
Location 

Depth  of 
tillage  in  inches 

Implements 
used  . 

Throckmorton 

TP  1 

.  --  Farm-^ 

Noble  Count; 
Farm 

:  ... 

1 

Surface 

6       Strip  only 

Lister.,  bottom 
spring  tooth 
field  cultivator 
(Strip  only)  . . 

bk 

99 

2  . 

-  Supf  ace 

■  -      3  ■ 

Sv/eeps  ' 

  /I 

78 

3 

Surface 

3  &  7 

Sv/eeps  .-,  -. 

 ^9  ■■ 

■76 

,  h-^  ■■ 

•  Mixed- - 
0-3" 

3 

Disc  harrow... 

  73  • 

■  86 

..-.5^.-  

 Mixed- 

0-3" 

7 

Special  plow  & 
Disc  harrow 

72 

103 

6 

Mixed 
0-6" 

6 

Cover  crop  disc-^ 

79 

79 

••-  7  '  ■ 

Under 
l|-7" 

7 

Moldboard  plow 

76 

108 

■■  B 

Mixed 
0-3" 

7  ' 

Plow  1-1/2"  in 
fall,  spring 
same  as  No,  5 

8U 

98 

L,  S,  D,  5  percent  Noble  County  Treatment  -  17»ii 
2l,  S,.  D,  5  percent  Tlirockmorton  Farm  -  lk*$ 
^Plowed  3  inches  before  cover  crop  disc  vrns  used. 


Table  2«— Fertilizer  application  for  19U9  corn  on  nnilch  tillage  f)lots 


Purdue-Tlirockmorton  F 

sxm. 

Noble  County 

Farm 

Time  of  • 

Position 

Rate 

iinalysis 

-Time  of  - 

Position 

Rate 

Analysis 

application 

#A. 

applic'.tiion 

Bands  8" 

Bands  8" 

Fall 

deep  and 
2U" apart 

700 

6-8-8 

Fall 

deep  and  ' 
2ii."  apart 

700 

8-8-8 

Fail 

Broadcast 

300 

3-12-12 

Fai.1 

Broadcast 

300 

C-B-B 

Planting 

In  rovr 

■  200 

3-12-12 

Planting 

In  row 

200 

8-8-8 

"The  Tfeather  conditions  in  Noble  County  favo-L-ed  yields  v:ith  the  moldboard  plovir, 
hovrever,  some  of  the  mixed  residue  methods  approached  the  plov;  method.  Erosion 
was  serious  on  the  plov/ed  plots,    v/hei considered  over  the  5  years  of  the  experi- 
ment, treatment  No,  5  has  furnislied  yields  eqi.al  to  those  using  the  moldboard  plow 
and  has  furnished  good  protection  against  erosion.    "Te  feel  that  we  can  recommend 
this  practice  on  the  hummocl<y  lands  of  northern  Indiana, 

"T\TO  new  practices  (No,  1  and  No,  8)  wore  favorable  at  the  Noble  County  location 
while-  No,  8  gave  the  top  ^deld  ab  the  Throckmorton  Farm, 

"Pilot  tests  vrere  continued  on  additional  plots  at  both  locations  using  the  spring 
tooth  field  cultivator  for  seedb-ed  preparation,    A  field  trial  using  this  method 
on  watershed  No,  13  was  reported  in  our  October  monthly  report.    Fertilization  vras 
the  same  as  that  on  the  main  experiment  at  both  locations.    Yields  from  four 


replicates  on  the  Throckmorton  Farm  and  tliree  from  the  Noble  County  Farm  are  given 
in  table  3«    The  fall,  shallov;  tillage  (treatment  A)  ros'ilted  in  favorable  yields 
at  the  Throckmorton  Farme 

Table  3«— 19U9  corn  yields  using  the  spring  tooth  field  cultivator 


Treatment  Koble  County  Throckmorton 

 Stalks/A    Yield  Bu/.i     Stalks/A    Yield  B<I/l^ 

A Fall  tilled  2,5-3  inches  deep 
Field  cultivator  in  spring 

7"  deep  &  disc  ,  ^  13»80p  92  ^ 

B    Field  cultivator  in  spring 

7"  deep  a  disc  9^00  87  12^100  85 

C    Moldboard  plovr  in  spring 

7"  deep  &  disc   12,500  lOU  13«iiOO  93 


■    xxt  17.5  percent  moisture 

"All, yields  from  these  plot  studies  are  affected  by  trro  dominant  factors,  i»  e,, 
physical  .soil  conditions  which  influence  the  stand  and  groirth  factors  of  com 
such  as  soil -moisture,  aeration,  and  fertility.    To  properly  evaluate  any  prac- 
tice vfe  should  attempt  to  separ^.te  those  factors.    The  influence  of  a  treatment 
on  the  groT/th  factors  can  only  be  evaluated  if  the  plant  population  is  constant. 
The  stands,  hovrever,  have  been  higher  using  the  moldboard  plov;  than  by  any  other 
tillage  method  r.'hich  complicates  this  evaluation.    If  the  stand  on  some  of  the 
mulch  treatments  was  equal  to  the  stand  obtained  using  tjie  m.oldboard  plovf,  the 
yield  under  the  mulch  tilla^^-e  system  vrould  be  higher,    Tiie  effect  of  stand  should 
be  eliminated,  which  indicates  thit  certain  treatm.ents  should  be  abandoned  or 
modified  in  a  manner  to  secure  and  maintain  an  adequate  stand.    Hand  planting  does 
not  seem  to  solve  the  problem,    la  I9I18.5  the  plots  were  aand  planted  and  the 
variation  in  stand  still  existed.    Thus,  it  must  be  concluded  that  the  machinery 
used  does  not  prepare  the  seedbed  for  best  germination  and  establishment  of  the 
plants 

■■  ■  East  Lansing,  Mich, 

Hydrologic  Studies  -  leo,  Ao  Crabb,  Jr/-" Precipitation  for  the  month 
of  December  as  measured  by  the  U,-  S,  Weather  Bureau  standard  nonrecording  rain 
gage  amounted  to  U,29  inches  at  the  cultivated  vratersheds,  and  l4.«03  inches  at  the 
stubble-mulch  plots.    These  amounts  are  approximately  207  percent,  227  percent, 
and  195  percent  of  the  50~year  average  December  precipitation  of  2,07  inches, 
December  precipitation  can  be  expected  to  equal  or  exceed  l4.»29  inches  once  in  25 
yearso    Cujnulative  rainfall  for  the  year  amounts  to  3U«33  inches  or  109  percent 
of  the  31cil3-inch  normal.    Annual  precipitation  can  be  eicpected  to  equal  or  ex- 
ceed 3U«33  inches  once  every  I4.  years.    There  v;as  one  runoff  during  the  month  from 
watershed'  '  B, ' 

"Conferences  in  regard  to  the  publication  of  the  Project's  technical  bulletin 
'Solar  Radiation  Investigations  at  East  Lansing'  were  continued  v/ith  Experiment 
Station  personnel.    It  was  decided  to  publish  this  bulletAn,  including  the  bibli- 
ography, V'lith  local  verification  (^f  the  numerous  references  anpended.    This  is  in 
agreement  with  both  Director  Hardin's  and  Chief  of  Research  Nichols'  viewpoint," 


Runoff  Studies  -  N#  E#  Minshall,  Madison,  Wisconsin, -"At  Edwardsville 
the  precipitation  was  U.52  inches  as  compared  with  a  normal  of  2»20  inches.  All 
this  precipitation  was  in  the  form  of  rain,  and  at  moderate  intensities,  yet  the 
runoff  totaled  1»57  inches,    Temperatiires  varied  from  a  maximum  or  68  degrees  on 
the  11th  to  a  minimum  of  10  degrees  on  the  15th  with  the  m.ean  for  the  month  be- 
ing slightly  above  normal.    Soil  temperature  records  were  discontinued.  During 
the  winter  months  the  records  collected  will  consist  of  two  rain  gages,  three 
runoff  stations,  and  the  temperature  and  humidity, 

"Precipitation  at  Fennimore  totaled  1,^1  inches  as  compared  with  the  normal  of 
1,20,  0,83  inch  of  this  amount  occurred  as  rain  on  the  11th,  yet  the  total  run- 
off was  only  0,03  inch,  although  it  appears  that  the  ground  vras  probably  frozen 
since  temperatures  vrere  below  30  degrees  for  most  of  the  previous  10  days.  The 
amount  of  water  going  into  the  soil  is  without  doubt  due  to  the  dry  condition  of 
the  surface  at  the  time  of  the  freeze-up." 

Hydraulic  Studies  -  F,  IT,  Blaisdell,  Minneapolis,  Minnesota,-"A  few 
days  were  spent  in  designing  models  for  insertion  in  the  portable  demonstration 
channel.    These  models  Vfill  illustrate  the  performance  of  several  different  types 
of  overfall  structures  and  their  stilling  basins  as  well  as  the  performance  of 
pipe  drop  inlet  spillvrays  and  stilling  basins,  therefor.    For  example,  stilling 
■basins  for  the  pipe  drop  inlet  spillvfay  vri.ll  be  made  for  the  hydraulic  jump  type 
of  basin,  the  Bureau  of  Reclaraaticn.  rectangular  basin,  and  the  SAF  stilling  basin. 
The  lengths  of  these  three  basins  are  respectively,  l6  inches,  10  inches^  and  5 
inches,    They  will  demonstrate  a  great  saving  in  material  can  be  achieved  by 
proper  design.    Five  different  tjn:es  of  entrances  to  the  oipe  drop  inlet  spill- 
vj-ay  V7ill  be  built  to  show  the  effect  of  re-entrant  entrances,  square-edged  en- 
trances, round-edged  entrances,  and  the  drop  inlet  entrances," 

Supplemental  Irrigation  Studies  -  T,  17,  Edminster,  Blacksburg, 
Virginia,- "The  Plant  Pathology  Department  has  recently  completed  the  sorting  and 
stripping  of  the  burley  tobacco  produced  on  the  irrigation  experiment.  The 
tobacco  grovm  on  the  irrigated  plots  proved  to  be  much  be bter  quality  than  that 
produced  on  the  non- irrigated  plots.    The  degree  of  this  improvement  Virill  be 
knovm  early  in  January  iirhen  the  tobacco  is  placed  on  the  market  for  sale.  The 
difference  in  quality  is  of  particular  interoj^-'t  since  during  the  groYri.ng  season 
it  vras  impossible  to  detect  any  apparent  difference  in  the  growth  characteristics 
or  the  quality  of  the  tobacco  on  the  irrigated  and  non-irrigated  plots.    The  en- 
tire difference  first  became  evident  during  the  curing  process," 

Drainage  Studies  -  E,  Ci,  Diseker,  Raleigh,  North  Carolina, -"As  pre- 
viously stated,  samples  of  plants  'vhich  vj-ere  causing  excessive  sedimentation  and 
impounding  of  water  in  the  McRae  Canal,  vrere  brought  to  N,  C,  State  College  for 
identification.    Additional  samples  vrere  brought  in  to  replace  those  which  were 
previously  misplaced.    The  identification  of  the  four  plants  causing  most  of 
the  damage  are  listed  in  the  order  of  importance,  as  follows: 

1,  ■  Bur-Rced  (Sparganium) ,    This  plant  resembles  a  lilly  and  has  leaves 
about  5/8  of  an  inch  wide  and  about  18  inches  long.    It  thrives 
imdemeath  vrater  during  the  winterj  most  of  the  blades  above  water 
are  killed  by  heavy  frosts.    Due  to  its  thick,  upright  growth,  it 
is  the  worst  of  the  plants  in  the  canal  for  impounding  the  vfater. 
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2.  False  Loose  (Strife  Ludvfigila  Palustris),    This- plant,  has  leaves 
about  1  inch  in  diardctcr,  "vThich  var^'-  in  color  from  greon  to  purplish 
red.    It  is  bunchie  and  of  a  prostrate  nature.    It  is  the  v;orst 
offender  found  in  this  canal  for  causing  soil  deposits. 

3,  PennyiTort  -  (Hydrocotyle  Umbellata)«    This  is  a  semiprostrate  plant 
and  the  leaves  vary  from'  1-1/2  to  2  inches  in  diameter  and  are  smooth 
and  shiny»    It  is  not  very  prevalent  and  does  not  cause  too  much 
damage  » 

[).,    Rush  (uncus  Effusus),    This  is  an  upright  plant  v/hich  grows  in  bimches- 
or  clusters©    There  is  possibly  one  or  tvro  dozen  blades  per  plants 
The  blades  or  stems  do  not  have  joints  or  nodes,  and  are  round — about 
l/8  inch  in  diameter ^  and  about  18  inches  long.    They  are  smooth,  dark 
green,  and  needle-pointed  at  the  top,-   This  plant,  thus  far,  has  not 
caused  serious  trouble  because  of  its  sparse  stand,  and  because  it  tends 
to  groxr  best  on  the  high  places  and  sand  bars  in  the  canal  bottom  ^Then 
the  Yrater  flov;  is  at  a  minimiKn,    There  is  possibly  more  of  it  grovring 
on  the  canal  bank  than  there  is  in  the  canal  bottom©" 

Draina.p;e  Studies  -  J.  Ct,  Stephens,  '.Test  Pain  Beach,  Fla»-"During  the 
first  part  of  the  :nonth  of  Deccnbcr  rainfall  T;as  Ioit  over  the  Everglades  area. 
However,  during  the  last  part  of  the  nonth,  rainfall  was  unusually  heavy  for  this 
season  of  the  year.    The  rains  continued  into  the  first  week  of  January  and  crop 
damage  vras  heavy  due  to  both  the  heav^-  rainf  all  and  the  accompanying  squally 
vri.nds  which  reached  velocities  of  35  to  Uo  miles  an  hour  in  some  sections.  Rain- 
fall appeared  to  be  heaviest  along  the  coastal  area  from  Fte  Lauderdale  (where 
13  inches  was  recorded  in  a  period  of  about  1  week)  north  through  'Test  Palm  Beachj 
however,  heavy  rains  also  occurred  at  Belle  Glade  and  around  Lake  Okeechobee. 
The  vioinity  around  Miami  received  the  least  rainfall  in  the  area. 

t 

"At  the  Everglades  Experiment  Station  79O9  inches  of  rain  rms  recorded  which  is 
the  maximum  amount  on  record  for  December  since  records  began  in  I92I4,    The  pre- 
vious maximum  was  approximately  6,5  inches  and  the  -average  rainfall  for  this  sta- 
tion for  December  is  approximately  l.U  inches. 

"Some  vrork  was  done  on  the  line  project  'Control  of  Underwater  Aquatic  Plant 
Grovirths  in  Drainage  Canals.'  A  1,000-foot  stretch  of  lateral  canal  at  Osborne's 
Grove  previously  selected  for  test  purposes  was  cross  sectioned  and  a  stage  volume 
curve  prepcxed  in  order  to  determine  rate  of  dosage  application  in  p.  p.  m.  for 
amount  of  water  in  the  ditch,    A  test  run  -ifas  made  'on  -the  spray  rig  design  and 
constructed  at  the  Experiment  Station  for  the  purpose  of  applying  the  chemical 
treatment  to  the  undervratcr  mosses.    This  test  showed  that  several  changes  could 
be  made  that  vrould  probably  prove  helpful  in  obtaining  better  mixing  of  -the  spray 
emulsions  at  the  bottom  of  the  infested  ditch.    Since  the  specific  gravity  of  the 
emulsion  is  less  than  water  and  tends  to  rise  to  the  surface,  one  of  the  major 
design  problems  appears  to  be  how  to  obtain  application  of  the  napthas  in  suf- 
ficient amounts  near  the  bottoKi  of  the  channel  to  obtain  plant  kills.  These 
changes  are  now  under  way,  -  /ui  cxaiidnation  of  the  other  tost  stretch  at  Osborne's 
Grove  showed  that  the  bench  iiiarks  used  to  determ.ine  slopes  in  the  flovj"  tests  on 
the  value  of  'n'  had  been  disturbed  since  the  last -mec-surement.    Levels  were  re- 
run over  the  course  eight  times  and  relative  elevations  re-established  \rlth.  a 
probable  error  of  plus  or  minus  0.00076  foot. 
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"Due  to  the  interest  of  cooperating  districts,  gro-und-\7atGr  studies  vrere  largely- 
directed  tovfard  determining  the  amount  of  seepage  loss  to  be  expected  in  the  pro- 
posed conservation  areas  in  Dade  and  Brovrard  Counties,  and  the  effect  ctx  adjacent 
agricultural  land« 

"The  amount  of  seepage  into  a'  diked  and  drained  agricultural  tract  of  800  acres  in 
Brovrard  County  adjacent  to  the  originally  proposed  conservation  area  v/as  deter- 
mined for  a  30-day  period  in  late  19i48  and  early  19h9»    Vfater  v/as  pooled  over 
the  surf3,ce  of  the  proposed  reservoir  at  the  time.    The  data  shov/ed  a  large  seep- 
age inflov/  amounting  to  an  average  equivalent  rainfall  of  0#8  inch  each  day 
during  the  30-day  period.    Total  inflow  was  combined  seepage  from  water  standing 
imediately  behind  the  ring  dikes  and:  piezometric  flovf  from  the  pbol'ed  'area 
which  underf lowed'  both  the  Nevr  River  Canal  and  the  ring  drainage  ditches.  The 
proportion  from  each  soui'ce  to  the  total  insecpage  was  hot  determined.  Profiles 
r  of  the  ground  v;ater  indicate  that  soepage  from  the  pool  was"  effectual  for  a  dis- 

tance of  about  l/k  to  1/2  mile  below  its  source"'.    This  suggests  the  desirability 
of  a  'buffer  strip'  adjacent  to  the  levees  around  proposed  conservation  pools 
vrhere  similar  subsujrface  conditions  occur.    As  a  result  of  this  study,  'relocation 
of  L-35  in  the  Federal  Flood  Control  Project  vras  made,  upon  request  of  the  Dis- 
trict and  local' interests,  at  an  estimated  savings  of  over  three-quarters  of  a 
million  dollars* 

"A  modified  Slichter  test  vras  conducted  to  investigate  techniques  for  making 
direct  field  velocity  measurements  of  ground  water  at  the  Dade-Broward  levee 
in  cooperation  v/ith  the  Central  and  Southern  Florida  Flood  Control  District  and 
the  Dade  County  Engineer's  Office,    Procedure  was  to  time  the  flov/  of  an  electro- 
lyte passing  betvreen  two  uncased  wells ^  60  feet  deep,  on  opposite  sides  of  the 
levee.    It  vras  impossible  to  obtain  a  precise  ascertainment  of  the  average  ve- 
locity and  the  average  effective  porosity  because  of  the  cavernous  nature  of  the 
limestone  aquiferj  however,  using  a  rather  wide  range  in  computing  the  permeabilit; 
the  test  showed  the  magnitttde  of  seepage  vms  considerable.    The  coefficient  of 
permeability  ranged  from  l6l,000  to  I|.035  000  g,  p,  d.    The  test  also  revealed  that 
the  flow  of  water  through  the  aquifer  xras  controlled  by  local  piczometric  pres- 
sure rather  than  the  slope  of  the  phroatic  seepage  line  through  the  levee# 

"These  seepage  studies,  together  v;ith  data  secured  from  the  U,  S,  Geological 
Survey  indicated  that  seepage  losses  in  the  proposed  Dade-Broward  conservation 
area  would  be  of  considerable  magnitude  and  possibly  in  amounts  that  Tfould  be 
^         excessive  for  successful  vrater  storage  at  the  contemplated  pool  heights,  and 
that  adjacent  lands  might  suffer  from  vfaterlogging  imless  protected*" 

f  Draina;::e  Studies^  -  M,  H,  Gallatin,  Homestead,  Florida,-"Little  or  no 

rain  was  recorded  to  December  8  when  a  light  shovrer  occurred  in  the  central  and 
lovfer  part  of  the  area.    Then  no  rain  vms  recorded  until  December  17«    From  this 
date  to  the  end  of  the  period  we  had  light  shovrers  practically  every  day  to" 
December  30,    Total  rainfall  for  the  period  varied  from  Oo73  to  2,20  inches. 

"Moisture  readings  in  our  mulch  plots  to  December  17  increased.    For  the  period 
December  17  to  December  31  v;ith  light  frequent  shov/ers  vre  had  a  steady  decrease 
in  the  reading.    During  this  same  period  there  has  been  a  steady  increase  in 
nitrate  nitrogen  for  the  pine  straw  and  grass  mulch  areas  vri-th  no  increase  for 
the  natural  cover,  shavings  or  check  plots.    Nitrates  are  run  principally  to  de- 
tr!n-nine  the  rate  of  breaK-'-rvm  of  the  various  mulching  materials. 
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"i\nalysis  of  chloride  saraplcs  collected  from  our  lines  in  the  Honostcad  area  in 
general  show  no  inc-  ease  in  concentration  except  for  the  area  in  the  Military 
Canal  fron  the  structure  vrcst  to  Allapatta  Road,  There  has  been  a  definite  in- 
crease in  concentration  in  this  area.  The  concentrr.tion  at  one  point  has  in- 
creased from  730  p,  p,  n,  to  3^550  p,  p#  n.  Indications  are  that  this  increase 
is  caused  by  punping  fron  deep  rock  ditches.  This  renoves  the  fresh  vfater  head 
and  allov/s  the  salt  wedge  to  novo  upv;ard» 

"During  this  period,  in  'connection  v;ith  our  Highland  "Tatcr- Control  ?lot^  vre  have 
continued  to  clear  our  ditches  of  ivater  so  that  should  a  heavy  rain  occur  xre 
rrould  have  roor.i  tcJ  take  care  of  our  Y;ater,    To  do  this  the  snail  purap  of  2,000 
g,  p,  n.  is  started  every  third  day  and  run  for  6-8  hours  at  about  half  speed* 
^"i-reas  v/here  the  ditches  penetrate  the  rock  are  still  bei^g  pumped  continuously 
to  hold  the  "vro.ter.    On  all  new  ditching  in  this  area  the  narl  seal  type  of  ditch 
is  being  used.    At  the  present  tine  this  type  of  ditch  is  being  used  on  approx- 
imately 6IiO  acres  of  land, 

"At  the  present  tine  v/e  are  designing  a  measuring  basin  so  that  vre  can  make  ac- 
tual measurements  of  the  amounts  of '"Jctcr  pmiped  and  also  carrj'  on  some  pumping 
tests  at  different  heads*" 
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Irrigation  Studies  —  Karl  Harris,  Phoenix,  Arizona*-"Lettuee  irriga- 
tion studies  were  concluded  on  the  farns  of  John  Jacobs  at  Deer  Valley,    The  soil 
t;^rpe  is  a  Mohave  Loan,    It  v/as  determined  that  for  this  field,  planted  to  let- 
tuce on  Seiotenber  5^  19h9 f  it  took  5»07  acre-feet  of  vrater  per  acre  to  make  the 
lettuce-  crop.    Of  this  amoimt  hh  percent  vrent  off  as  waste,    A  yield  figure  for 
this  field  is  not .available  because  part  of  the  lettuce  v/as  plowed  under  due  to  a 
drop  in  the  market  price,  ;  The  measured  figure  of  5»07  acre-feet  per  acre  was 
about  2  acre-feet  more  than  the  amount  the  farmer  thought  he  usedo 

"The  differential  irrigation  tests  Were  continued  at  the  University  of  Arizona 
^        Vegetable  Farm,    To  date,  28-1/2  -acre-inches  have  been  applied  to  the  high  treat- 
ment, 23-1/2  acre-inches  to  the  medium  treatment,  and  19  acre-inches  to  the  low 
treatment.    Yield  results.  vjIU  not  be  available  until  the  first  part  of  February," 

Irrigation  Studies  -  E,  G,  Hanson,  State  College,  Nev;  Mexico, -"During 
this  month,  soil  samples  for  volume  weights  and  permeability  measurements  were 
•    obtained  from  pits  located  near  sites  vrhere  moisture  depiction  studies  were  made 
last  cropping  season.    The  samples  were  obtained  with  the  Uhland  soil  sampler 
■which  appears  to  give  good  results o    Previously,  the  soil  tube  had  been  used  in 
sampling  for  volume  weights  but  the  results  v;ere  too  erratic  to  be  used  in  cal- 
culations for  moisture  depletion*    Part  of  the  difficulty  in  determining  voluine 
weights  with  the  soil  tubo  in  this  area  has  been  incurred  by  the  presence  of  sand 
which  is  located  under  this  area  below  depths  ranging  from  15  inches  to  36  inches, 

"The  work  this  month,  other  than  the  pit  studies  and  volume  weight  sampling, ' has 
consisted  ::iainly  of  plotting  the  moisture  depletion  data  and  of  using  the  "Uhland 
sampler"  volume  weights  to  calculate  the  data  for  inclusion  in  the  19ii9  calendar 
year  report* 

Irrigation  Studies  «  W,  R,  Meyer,  Garden  City,  Kansas'«-"Below  is  a 
chart  that  shov;s  the  total  amount  of  irrigation  water  during  the  season— which 
consisted  of  five  irrigations  and  the  average  time  of  application  for  one  irriga- 
tion* 

Table  1#— Total  amount  of  irrigation  water  applied  during 
Season  in  acre-inches 

♦)  ■    ■  '  ■ 


1 


Rate 

Longth  of  run  in 

feet 

300' 

500'  600' 

I3OOO' 

1,300 

5  gal/min. 

12,32 

15,31;  17.5U 

10  "  " 

I6,ii2 

17. 5U  19.I4I 

23.88 

26,78 

20  "  " 

IU.86 

21e90  18,32 

31e08 

32,50 

28  "  " 

28. Ul 

32,28 

Table 

2, — Average  tine 

in  hours  and  minutos  for 

one  application 

Rate 

Length  of  run  in 

feet" 

300' 

500'              ■  800' 

1,000' 

ij;3:oo' 

5  gal/min 

2:31 

Uj35  10:26 

10  "  " 

1:35 

2:50  6:38 

9:U7 

15:27 

20  "  " 

:U8 

1:55  3:31 

6:38 

9:06 

30  "  " 

3:21 

5:28 
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^'"^.tcr  Spreading  for  Recharge^  of  Undorground  Basins  -  A«  T,  llitchelson, 
Dean.  C,  I.Iuckel,       S».  Bliss,  Curtis  K,  Jolmson,  Berkeley,-  Calif , -Sari  Joaquin 
Valley — "Diiritig  the  month  of  Docenber  additional  percolation  experinents  vrere 
carried  on»    Percolation  tubes  used  in  a  previous  test  to  detemino  the  effect 
of  variations  in  packing  methods  rrerc  sorted  into  groups  of  6  tubes*  Each 
group  had  apuroxinatel"'''  equal  average  percolation  rates*    The  first  group  received 
an  application  of  rediTood  sav/dust  equal  to  10  tons  per  acre.    The  second  received 
no  treatnent  and  served  as  a  control«    These  tv.-o  groups  were  supplied  i.dth  tap 
vrater.    The  third  groiip  of  tubes  vras  supplied  v/ith  a  1  percent  solution  of  'Re- 
nox, '  a  co.lciun  base  detergent,  in  tap  Yrater,    The  'Renex'  ivas  obtained  from  Atlas 
Povrder  Conpany,    The  percolation  rate  on  all  groups  has  been  decreasing  during 
the  month.    The  'Renex'  groups  hoirever,  has  shorm  a  vei^'"  sharp  decline  to  about 
a  tenth  of  the  rate  of  -the  control  grcupe    The  sa.T;dust  group  has  dropped  slightly 
beloTf  the  control  but  is  not  significantly  different© 

"At  present  there  is  a  flocculent  precipitate  on  the  surface  of  the'  soil"  in  the 
tubes  receiving  the  'Renex'  solutiono    Microscopic  examination  of  this  material 
revealed  that  it  was  composed  of  large  numbers  of  bacteria,    A  large,  gram  nega- 
tive, rod-shaped  organism  predominates*    These  organisms  appear  to  be  surrounded 
by  a  gelatinous  mass  which  may  a  c  c  u  unt  for  the  rapid  sealing  of  the  tubes  con- 
taining 'Renex*'    On  future  experiments  mdcroscopic  exajuination  of  the  vfater  in 
the  tubes  will  be  made  at  frequent  intervals  in  an  effort  to  determine  if  the 
presence  of  the  organism  noted  is  correlated  "iTith  the  sharp  drop  in  percolation 
rate» 

"As  a  resiilt  of  testing  various  kinds  of  culture  media,  the  sodium  albuminate 
agar  has  been  adopted  for  use  in  this  laboratory"  in  determining  total  c  omts  of 
bacteria  and  actinomycetos# 

"Samples  v/ere  collected  from  the  0-1-inch  depth  of  Wasco  ponds  10  and  11  for  total 
counts c    Pond  10  had,  an  application  of  cotton-gin  trash  spaced  into  the  soil  in 
May  19i|8,    Pond  11  was  mtrcated.    The  pond  treated  vdth  gin  trash  contained  969 
million  organisms  per  gram  of  soil  and  the  untreated  pond,  contained  202  million  .. 
organisms  per  gram  of  soil.    This  indicates  the  far  greater  activity  of  the  pond 
containing  additional  org-'.nic  material.    Those  ponds  liavc  noviT  been  started  and 
total  counts  vrill  be  ■:.cAe  from  time  to  tim.e  during  operation, 

"In  an  attempt  to  study  the  sha.pe  of  the  'cone'  of  vrater  descending  from  a  pond 
to  the  underlyi:ig  vrater  table,  a  series  of  20-foot  deep  holes  have  been  drilled 
radiating  from  the  tv/o  sets  of  concentric  ponds^    Moisture  samples  have  been 
tal-cen  from  each  foot  depth  in.  all  holes  and  an- attempt  will  be  made  to  secure 
samples  from  the  sar.e  holes  at  va\-ying  intervals  of  time  after  these  ponds  have  ' 
started,  ' 

"A  complete  analysis  of.,  the  water  used  in  the  Bakersf ield  laboratory  vras  made  by 
the  Rubidoux  Laboratory,  at  Riyorgida.at  .our  -request,'    Fortunately,  the  i/ater  vras 
found  'to "be  very  si::ilar  to  Kern  River  water  and  synthetic  mixtures  v/ill  not  hav« 
to  be  used  as  vfas  necessary  in  earlier  percolation  tests  made  at  RivergL  de©  Tke 
laboratory  supply  analyzes  mere  nearly  like  Kern  River  w^ter  than  either  the 
well  supplying  the  vj-asco  field  ponds  or  the  Y:ell  sup]:)lyj-ng  the  I'linter  Field  ponds. 
The  quality  of  v/ater  a.t  the  Madera  plot.,  and  which  is  indicative  of  that  to  be 
delivered  through  the  Friant-Kern  Canal  of  the  Central -Valley  Project,  is 
characterized  by  low  total^saltg,  .  TJia-conductivity  (K  x  lo'-'  at  25  deg,"  C,)  is  5^ 
as  compared  to  190  for  oui^  laboratory  water,    Sodiiijn  percentages  are  about  equal 
at  kO  and  the  hajrdness  erqoressed  as  calcium  carbonate  is  62  for  the  labora,tory 
v,^ater  as  .qonpared  with  a  hardness  of  20  for  Friant-Kem  water^ 


"Because  there  has  been  so  much  delay  in  starting  the  two  6-acre  experimental 
spreading  ple-ts-near  Visalia,  the  North  Kern  Vfcter  Storage  District  has  started 
application  of  cotton-gin  trash  to  one  of  its  ^-cicrc  spreading  basins  to  test 
out  practical  use  of  gin  trash  as  a  means  of  stimulating  infiltration  and  per- 
colation to  grolmd-water  basins «    Adjoining  the  treated  plot,  there  vj-ill  be  an 
uhtre'ated  plot  'of  somewhat  similar  size  v;hich  vri.ll  be  operated  as  a  test.  It 
will  be  interesting  to  compare  the  results  obtained  from  the  larger  plots  with 
those' T>re  have  found  on  the  smaller  ponds  at  Minter  Field  and  ITasco, 

*      '        West  Coast  Basin  Investigation — H,  F,  Blaney,  Los  /uigeles,  Calif ornia«- 
"in  connection  Mth  the  vratcr-'  conservation  study  being  made  in  the  Ifest  Coast 
Basin  of  Los  /jigeles  County,  in  cooperation  vrith  the  California  State  Division  of 
Water  Resources,  monthly  consuiaptive  use  Diid.  temperature  as  follows: 


:  Mean 

J 

Consuiaptive 

Iioasured  : 

Consuirptive 

Month  • 

:  monthly 

:  Daytime  : 

use 

consumptive  ; 

use 

s temperatures 

:    hours  : 

factor 

:  ■       use  : 

coefficient 

(t) 

:      (p)  : 

(f) 

(u)  t 

/ 1  \ 

(k) 

Percent 

Inches 

January 

"  7.10  • 

3.898  • 

■  1.13 

0.29- 

February- 

6o91 

3.787 

.  1.32 

•35 

March 

8.36 

lj..891 

2,62 

.5U 

April 

60,6 

8,80 

5.331 

3c92 

.Ik 

May 

65.9 

9.72 

•  6Bli05 

h.6k  ■ 

.72 

June 

67.0 

9.70 

6^k99 

I4.77 

•73 

July 

72.2 

9.88 

7.133 

60  8U 

•96 

August 

71.7  ■ 

9.33 

6,690 

5.7U  ■ 

.86 

September 

■  '  68.9 

8.36 

5.760 

ii.l8  • 

.73 

October 

66.3 

7.90 

5.238 

J.86 

ilk 

November  ' 

61,8 

7.02 

U.338 

2,3U 

.5U 

December 

58.8 

6.92 

ii.069 

1.59 

.39 

u 

measured  monthly  consiunptive 

use 

k  =  -  = 

=  monthly  coefficient. 

It 

f 

consumptive 

use  factor 

"A  preliminary  report  on  this  project  was  completed  by  V,  S,  /ijr'onovici,  Marvin 
Litz,  and  William  V.-,  Donnan  during  the  month  of  December. 


Imperial  Valley  Inveptigaticns  -•  George  B.  Bradshaw,  Imperial,  Cali- 
formia.-"The  third  ruit,  on  a  lUO-acre  test  plot  of  an  alternately  wetting  and 
drying  leaching  study  has  been  completed.    The  test  plot  is  tiled  at  a  337~foot 
grid  spacing.    The  soils  range  from 'medium  to  heavy  textured  and  vrere  very  saline 
to  a  depth  of  5  or  6  feet.    A  series  of  soil  sar.iples  at  various  locations  in  the 
tract  showed  a  salinity  ranging  from  30  to  102  tons  of  salt  per  acre-foot  in  the 
surface --foot  of  soil, 

"The  results  of  the  three  runs  are  given  in  the  table  on  the  next  page. 
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1  '=;t  ■pii'n 

X.  O           X    Lx-L  J. 

?iTd  riin 

3rd  run 

Tin r* "1  on   nf*   InPoVn'OC   "in  H.n.v^ 

30 

7U 

xu  u  #  14. 

826-8 

1  oris    OX    S  ciX  L/   cL'J  iJXXvJU.   Xii    UI Ic    •J'_~  OUl 

)i9?  8 

^i:Cl  S'^X             Ox    w  V  L  box     b  LU.  x  cLOo    VJoto  bOU. 

^^3  1 

Tone;    rsf*      n  1  +      n    cinT^f* r\  r*P  VTP  ^"h.P 
2.  Olio    OX    ocvXO             D  ux  xcn^v:;    ujc-o  '-'t^ 

380,0 

r  prp— *rppf,  of*  I'fpt.pT*  "fyoi  i  t,ilp  svstp'n. 

_  J.      J.             J_       C  \J      V_/  J_        k  J  C  *           X       -1-  J.     .'1.1       U  -I-  —1-  w       w  ^  i»J  ^ 

114..1 

13.8 

2h.6 

Tnn<=!  of  splt,  fi*OTn.  tile  svsteLi 

8^7.8 

863,8 

1*287.7 

JlUXti^XOoU     WX      v3  V  i.-t.jJ  W-L  ^-L/X^Jli 

103-0 

229-1 

Acre-feet  estimated  to  deep  seepage 

8,0 

9.0 

20,0 

Tons  of  salt,  per  acre,  rcmovEd  from 

the  test  plot 

7.1 

8.7 

"The  salinity  of  the  drainage  effluent  has  decreased  fron  63  tons  per  acre-foot 
at  the  beginning  of  the  study  to  53  tons  at  the  end  of  the  third  run.    The  soil 
salinitji"  for  the  test  plot  has  also  decreased  about  50  percent  in  the  first  and 
second  surface  foot  of  soil.    It  is  estimated  that  cne  or  tvj'o  more  leaching  runs 
mil  be' required' to- reclaim,  the  land  sufficiently  for  crop  production," 


San  Fornando  Valley  Inveptig;-\tion  -  '.T,        Donnan,  Los  Angeles ,  Cali- 
fornia,-"An  inveiitorj'"  of  puinping  from,  the  undorgro-'ond  basin  of  the  San  Fernando 
Valley  has  been  com.pleted.    Data  from  the  Dcpartm.ent  of  '.Tater  and  Pov/er,  City  of 
Los  Angeles,  and  from  other  local  sourcfes  have  been  used  to  compile  a  tabulation 
of  pumping  for  the  years  1926.  to  19U8,  'These  data  reveal  that  the  extractions 
of  water  from* the  basin  have 'been  increasing  and  have  become  an  important  source 
of  vrater  for  the  various  urban  ccmiaunities  of  the  valley.    In  addition  to  the 
extractions  by  pimping,  the  City  of  Los-  -jigeles  develops  about  100,000  acre-feet 
oi"  water  each' year  at  the  Najrrov^s  outlet  infiltration  galleries.    Thus,  the  total 
yearly  yield  of  water  fron  the  underground  basin  at  the  present  tine  aggregates 
about  225^000  acre-feet.    This  factor  presents  one  more  angle  to  the  drainage 
p.roblem  of  the  San  Fernando  Valley,    Nom.ely,  the  problem  of  lowering  the  water 
table  and  at  the  same  time  attempting  to  maintain  as  large  a  reservoir  supply  in 
the  underground' basin  as  is  possible," 

San  Fernando  Valle'y  Investigation  -  G,  M,  Litz,  Los  ^'uigeles,  California, 
"The  ra.onthly  readings  of  the  piezometer  well  grid  system  in  the  high  water-table 
.  area  of  San  Fernando  Valley  for  the  year  I9I4.9  v/ere  analyzed  and  a  depth  to  v/ater 
table  map  was  pr  spared  for  the  month  of  March,  vdien  the  -water  table  vms  highest,,  ^' 
and  one  for  November,  v;hen  it  had  receded  to  the  lovrest  point  of  the  year,  A 
comparison  of  the  tvro  maps  show  a  general  recession  of  the  water  t^j^c  of,  \b'nly  3 
feet,  iTith  a  lesser  drop  of-  2  foot  at  the.  ty/o.  local  areas  of  highest 'water  table, 
one  at  the  intersection  of  Sherman  -Tay  and  De  Soto  Streets,  and  the  other  at  the 
intersection  of  Chase  and  Vah  Alden  Streets,    Both  areas  are  adjacent  to  abandoned 
wells  l<novm  to  be  artesian.    The  m.aps  indie ':'-''oe  that  those  wells  arc  one  of  the 
factors  maintaining  the  v/ater  table  at  an  elevation  so  near  the  gro\md  surface 
that  it  Tri.ll  be  influenced  by  an  average  storra  during  the  vmiter  months,-  The 
piezom.eter  readings  of  December  are  an  indic.tion  of  this  influence.  Piezometers 
with  a  U-foot  depth  to  water  shovred  a  rise  of  five  tenths  of  a  foot  as  a  result  of 
a  2-inch  rain  on  ITovembcr  10,  and  another  2-inch  rain  on  Decem.ber  8,  vrhile  piezom- 
eters in  areas  vj-ith  an  8-  to  10-foot  depth  to  water  shov/ed  a  rise  of  from  1  to 
3  tenths  of  a  foot,  vrith  som.e  remaining  the  same," 
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R-3"2-l  #1  Friction  Losses  in  Pipes  and  Fittings  -  C,  Rohv;er,  Ft, 
Collins,  Color.'^.o'o,-"A  roviscd  copy  *of  the  report  cn  Friction  Losses  in  Selected 
Valves  and  Fittings  for  Irrigr.tion  Pimping  Plants  vras  submitted  to  Director 
Henney  of  the  Colorado  ^-.gri cultural  Expcrii-Aont  Stationo    He  approve'd  it  for  pub- 
lication by  the  Station,    Although  about  IIiOO  in  funds  from  other  sources  is 
available- it  vJill- pi*obably.  be  necessary- to -print  this  bu.llctin  iri.th  the  under- 
standing that  all  copies  will  b'e  sold  in  order  to  defray  "th(?  cost  of  publication. 

•  R-3-1-2  Seepage  Losses  fron  Irr'igation  Channels  -  C,  Rohv;er,  Ft, 
Collins,  Coloradoo-  "During  November  tests  of*  the  losses  fron  the  seepage  rings 
for  heads  ranging  fron  2k  inches  dovm  to  2  inches  \Tcre  made  at  the  College, 
During  Deccnber  a  series  of  tests  uas  completed  for  heads  ranging  from  2  inches 
up  to  2k  inches.    By  this  expedient  it  v/as  hoped  that  the  effect  of  time  and  the 
direction  in  vj-hich  the  changes  of  level  irere  made  rrould  be  eliminated  fron  the 
readings,    Hoirever,  preliminary  plottings  of  the  data  indicate  that  tihie  is  the 
most  important  factor® 

"Tests  of  the  permeametcr  developed  b"^'  the  Division  of  Irrigation  were  continued, 
'This  device  is  relatively  e  asy  to  operate  but  requires  careful  attention  to  de- 
tails.   Recent  tests  have  shovm  fairly  consistent  results  and  reasonable  agree- 
m.ent  with  the  seepage  ring  neasurenonts.    Difficulty  has  been  encountered  in 
operating  the  pcrmcamcter  designed  by  the  Bureau  of  Reclar.ntion,    Thi's  device 
operates  under  a  partial  vacuum  and  it  i/as  discovered  that  part  of  the  trouble  in 
controlling  the  level  of  the  rrater  in  the  test  hole  vras  caused  b^'-  small  air  leaks 
I'Jhen  these  were  scaled' more  consistent  results  were  obtained.    The  data  obtained 
are  novf  being  analj^-zod©  . 

Sprinkler  and  Surface  Irrir^ation  Studies  -  1"'',  D,  Griddle,  Boise,  Idaho, 
"During  the  month  a  progress  report  on  the  results  of  the  19U9  studies  in  the 
Black  Canyon  area  of  Idaho  ■'.iras  prepared  and  aincographed.    Copies  Yfere  sent  to 
each  of  the  cooperating  and  interested  agencies, 

"Details  were  completed  for  a  meeting  between -cooperators  on  January  19  and  20 
at  wMch  time  19U9  studies  will  be  rcvievfed  and  plans  made  for  the  19^0  program, 

"Mr,  Pair  completed  a  draft  of  a  proposed  U,  S,  Dept,  of  .igriculture  leaflet  en- 
titled, "Should  1.  irrigate  by  Sprinlcling,^ 

t 

Water  Requirement  Studies  -       D,  Criddle,  Boise,  Idaho, -"During  the 
month  a  final  draft  of  a  proposed  U,  S,'  Dept,  of  ilgr,  technical  paper  entitled, 
' Deternining  ITater  Requironents  in  Irrigated  Areas  from  Climatological  and  Irri- 
gation Data,'  vras  prepared  by  Blaney  and  Criddle,    This  is  a  revision  of  an 
earlier  paper  on  the  same  method,  which  since  its  release  in  1914-^  has  been  used 
rather  widely  thjroughout  the  '7est  for  estinating  v/ater  requirenents," 

Irrigation  Studies  -  C.  E,  Houston,  Reno,  Nevada, -"A  rough  draft  of  a 
report  'Consumptive  Use  and  Irrigation. Requirenents  of  Crops  in  Nevada'  have  been 
completed  and  will  be  submitted  for  rcvievf  in  January,    Tentative  plans  call  for 
publication  as  a  Nevada  ^'agricultural  Experiment  Station  bulletin, 

"Material  developed  in  this  report,  iron  the  Blaney  -  Criddle  fonnula,  show  the 
extreme  conditions' incident  to  ij^rig  ition  in  Nevada,    In  the  northeastern  part 
of  the  State  official  ITeathcr  Bureau  grordng  seasons  are  less  than  3  months  and 
consumptive  use  of  v;ater  for  alfalfa  is  about  lU  inches.    In  the  extreme  southern 
end  of  -  Nevada  official  grovri.ng  s  casons  are  uoro  than  300  days  and  consumptive 
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use  of  Yirater  by  alfalfa  is  about  $6  inches.    Rainfall  is  a  minor  contribution 
to  consumptive  use  ranging  from  about  1  inch  in  the  shorter  growing  period  area 
to  about  3 #5  inches  in  the  Ioniser  area," 

Cooperative  Irrigatioii  Studies^  at  the  Texas  Agr,  Expt,  Substation, 
Lubbockj  Tex,  -       ?♦  Swanson,  Am.arillo,  Te:cas«-"Voli.me  weights  of  station  soils 
Yrere  obtained  with  an  undisturbed  core  sampler.    Volume  weights  of  sandy  loams 
averaged  1#55  near  the  surface  and  loUO  at  depths  of  18  "to  30  inches.  Volume 
vreights-  on  sandy  soils . average  l»80.near  the  surface  to  1,63  at' depths  of  18  to 
30  inches, 

"A  reasonably  close  range  of  v/ater  requirements  was  obtained  for  grain  sorghums 
on  the  experiment  station  plots  and  the  cooperative  irrigation  field  studies^ 
with  the  exception  of  the  field  study  at  Tahoka,  Texas,    See  table  on  next  page. 
Losses  from  deep  percolation  on  the  Tahoka  field  v/ere  aDjTiOst  unavoidable  due 
to  heavy  rainfall. 

Velocity  Measurements  of  Small  Streams  -  S,  J,  Mech^  Prosser,  Tfash,— 

"The  month  of  December  was  devoted  to  the  continuation  of  routine  computations. 
Computation  of  the  field  data  must  necessarily  precede  any  tabulation  aiid 
analysis, 

"Velocity  measurements  on  streams  in  the  irrigation  furrows  has  developed  some 
interesting  results.    Classic  experiments  on  stream  velocities  usually  cover 
only  streams  far' greater  than  those  found  in  the  irrigation  furrows.    There  is 
not  much  information  for  such  small  flovra, 

"The  following  table  shovrs  the  season  average  velocities  for  three  stream  sizes 
on  18  plots  irrigated  in  furrovf  Yri.th  a  grade  of  7  percent  and  18  in  furrovf  grade 
of  2  percent, 

19U8  potatoes  19^9  Sugar  Beets 


Nominal 

application  2%  furrow  7%  furrow  2%  furrovj-  7%  furrow 

rate  grade  grade  grade  grade 

Ft/iiin.             •  Ft/i.Iin,  '  Ft/Min,  .  Ft/llin,  " 

q  TIT.l  55,9  31.3  35.9 

2q  63'.  8  63,8  U3.6  51.1 

3^1  •  86,2  •  85oO      .  Ii9.8  66,7 


"Velocity  measurements  on  beets  were  based  on  the  interval  between  the  time 
water  xras  turned  off  and  the 'time  this  drop  in  head  Mas  reflected  on  the  runoff 
chart.    By  synchronizing  the  applic?-tion  and  runoff  recorder  clocks  the  measure- 
ments vrere-  accurate  with  l/2  minute, 

"The  variability  of  the  hydraulic  characteristics  of  the  furrovf  channel  is  well 
illustrated  by  the  changes  in  the  velocity  that  takes  place  as  the  season  ad- 
vances and  vegetative  canopy  increases.    On  2  percent  furrow  grade  the  average 
velocity  for  18  sugar  beet  plots  vras  69, H  feet  per  minute  on  April  18,    It  rose 
to  80,6  on  May  l6  following  reditching  on  May  II4.,  and  then  dropped  along  a 
practically  straight  line  until  on  October  1  it  vras  only  19*h  feet  per  minute, 

"The  18  plots  with  a  7  percent  furrov;  grade  gave  strikingly  similar  results. 
The  velocity  on  April  18  vras  88,6  feet  per  minute.    On  May  18  it  was  83.3  fol- 
loviing  the  May       reditching.    It  dropped  along  a  practically  straight  line  un- 
til it  reached  li8,l  on  July  2k  and  31.2  on  October  3. 
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"That  this  drop  in  velocity  is  due  to  the  interference  of  beet  leaves  rri.th  the 
floTT  of  Yrater  is  suggested  by  those  results  and  substantiated  by  field  observa- 
tions,   '  ''ith  2l|.-inch  rovr  spacings  the  lo">7er  leaves  reached  the  v;ater  in  the  fur- 
r^Toarly  in  the  season, 

"Results  for  I9I4-O  potatoes  siiovr  sii^ilar  velocity  reductions  as  plants  approach 
the  stage  T:here  their  tops  cover  the  36-inch  spacing  betrreen  rov;s.    The  mder 
spacing  tended  to  delay  the  beginning  of  this  velocity  drop.    The  2  percent  fur- 
roxr  grade  shovred  a  velocity  of  72,5  feet  per  minute  on  Juno  17^  increasing  to 
76,1  on  August  If  and  then  drooping  gradually  -until  it  reached  58,1  on  September 
15. 

"The  18  plots  T,7ith  7  percent  furror:  grades  had  a  velocity  of  69»h  on  June  17^ 
rising  to  78,1  on  August  1,  and  then  dropping  along  a  practically  straight  line 
until  on  September  17  it  was  only  53.2  feet  per  minute* 

"The  preceding  data  are  results  from  1^0  plot  measurements  on"  potatoes  and  183 
from  sugar  beets.    Velocity  measurements  for  the  preceding  years  of  alfalfa  vj-ill 
be  rcvievred  to  see  if  they  shed  an^^^  additional  light  on  this  subject,"  • 

Irrigation  Studies  -  V,  E,  Hansen,  Logan,  Utah, -"Line  and  vrork  project 
plans  T/ere  completed  as  well  as  the  annual  report  for  the  project  entitled, 
'"'ater  Requirements ,  Irrigation  Efficiencies,  and  Methods  of  '.''aver  Application,' 
The  annual  report  dealing  mth  the  irrigation  phases  .of  the  above  project  rras 
combimed  r/ith  the  rcDorts  on  the  soils  and  plant  phases  prepared  by  representa- 
tives, of  the  Utah  State  Expcriiiient  Station  and  the  EPISAE,    This  combined  an- 
nual report  entitled,  ' Irrigation  and  Soil  Management  Studies  Including  Drain- 
age, Salinity,  and  Fortilisation'  is  being  distributed  to  all  cooperators," 

Irrigation  Studies  -  C,        Laiuritzen,  Logan,  Utah,-"xi.nnual  reports  have 
been  completed  for  Project  R-3-6-1,  '^Permeability  and  Stability  of  Soil  and 
Soil  Materials,'  and  Project  R-3-2-3,  'Lining  of  Irrigation  Cmals  and  Ditches,' 

Irrigation  Studios  -  A",  C,  Barrett,  Logan,  Utah,-".".nalysis  of  this 
year's  field  './ork  in  Vernal  and  Ferron  in  soil  moisture  and  depletion  by  various 
crops  has  progressed  to  the  point  :;here  rough  cast-'^ips  of  the  results  have  been 
iTiade,    The  m-ctliod  and  early  res^jAts  of  this  analysis  give  prospects  of  f  air^ 
agreement  -.rlth  lart  year's  results. 
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